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Supplement to 
The TTL Data Book 
for Design Engineers 
First Edition 

This 400-page supplement provides detailed specifications on 171 new Texas Instruments TTL device types. Included 
are: 

• 9 high-performance Schottky-clampedt TTL memory functions 

• 48 Series 54LS/74LS Schottky-clamped functions plus five functions with improved specifications 

• 15 Series 54S/74S Schottky-clamped logic functions 

• 15 functions in the 54/74 family 

• 4 beam-lead chips 

As an example, the memory circuits include two 1024-bit PROM's, two 256-bit RAM's, and four 2048-bit ROM's. The 
low-power Schottky and 54S/74S add high-performance counters, arithmetic elements, and even a complete 
accumulator, the SN54S281/SN74S281. Series 54/74 adds dual 4-bit counters, bus-driving circuits with 3-state outputs, 
and- other functions designed to simplify and reduce the costs of systems. Furthermore, several new devices are included 
that are in a new 20-pin plastic dual-in-line package with pins on 300-mil row spacing. 

Margin tabs in this supplement correspond to those in the first edition of The TTL Data Book for Design Engineers 
(CC-41 1) even though in some of these sections no new or revised data are included in this supplement. 

Both the numerical and the functional indexes are complete listings of all Tl TTL integrated circuits available at this 
writing. Moreover, the functional index provides a more up-to-date listing of packages available for each device type 
than previously published information. Page numbers with an "S-" prefix refer to pages in this supplement; page 
numbers without a prefix refer to pages in The TTL Data Book for Design Engineers. 

In the SSI section of this supplement, only the new device types are included. However in the MSI/LSI section, where a 
new device type has been added, all device types that appear in the same data sheet with the new type are included with 
their complete specifications. For example, the SN54LS156 and SN74LS1 56 are additions covered by this supplement, 
but since they are included in the same data sheet as the SN54155, SN74155, SN54156, SN74156,SN54LS155,and 
SN74LS1 55, complete specifications on all of these types are included. 

The 38510/MACH IV Procurement Specification is included in its entirety and now incorporates revised level IV (SNH) 
processing and technological criteria for precap of complex circuits. The new listing of JAN MIL-M-38510 integrated 
circuits provides a current cross-reference from circuit type number to 38510 slash sheet and from 38510 slash sheet 
to circuit type number. 

This supplement includes an errata for the first edition of The TTL Data Book for Design Engineers. This errata 
includes the corrections that have already been made on those pages that reappear in this supplement. 

Another addition is the section on IC sockets and interconnection panels. Tl produces a complete line of these 
products, and their inclusion here provides a handy reference for the design engineer. 



t Integrated Schottky-barrier diode-clamped trantlttor it patented by Texas Instruments. U.S. Patent Number 3,463,975. 



Although The TTL Data Book for Design Engineers and this supplement offer design and specification data only for 
TTL integrated circuits, additional technical data for any Tl semiconductor/component product are available from your 
nearest Tl field sales office, local authorized Tl distributor, or by writing directly to: 

Marketing and Information Services 
Texas I nstru ments I ncorporated 
P.O. Box 5012 MS 308 
Dallas, Texas 75222 

Additional information on IC sockets and interconnection panels is available from the above sources, or by writing 
directly to: 

Texas Instalments Incorporated 
Connector Product Marketing 
34 Forest Street 
MS 11-1 

Attleboro, Massachusetts 02703 
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BL74LS55Y 


568 


569 


RSN5474 




596 


596 


BL54L67Y 


BL74L67Y 


553 


553 


RSN54H74 




596 


596 


BL54L68Y 


BL74L68Y 


556 


556 


RSN54L74 




596 


596 


BL54L69Y 


BL74L69Y 


559 


559 


RSN54H103 




600 


600 
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BL7473Y 


562 


562 


RSN54L130 




584 


583 


BL5474Y 


BL7474Y 


565 


565 


RSN54L131 




584 


583 


BL54LS76Y 


BL74LS76Y 


S-341 


S-341 


RSN54H149 




603 


603 
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S-341 


S-341 




SN29000 
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568 


570 
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514 


514 
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S-341 


S-341 




SN29002 
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512 
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568 


570 
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568 


570 




SN29004 


512 


512 


BL54LS153Y 


BL74LS153Y 
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570 
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570 




SN29007 
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BL54LS1 81 Y 


BL74LS181Y 


568 


570 




SN29008 


512 


512 


BL54LS194Y 


BL74LS194Y 


568 


570 




SN29009 


512 


512 


BL54LS195Y 


BL74LS195Y 


568 


570 




SN29012 


512 


512 


BL54LS1S6Y 


BL74LS196Y 


568 


570 




SN29016 


512 


512 



tpago numbers with "S-" preceding thorn refer to pages In this supplement; those without "S-" refer to pages in The TTL Data Book for Design 
Engineers. 
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SN29024 


514 
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86 
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SN39300 


SN29300 


S21 


521 


SN54L10 


SN74L10 


86 


64 


SN39301 


SN29301 


S23 


523 


SN54LS10 


SN74LS10 


86 


64 


SN39308 


SN29308 


525 


525 


SN54S10 


SN74S10 


86 


64 


SN39309 


SN29309 


527 


527 


SN54H11 


SN74H11 


94 


65 


SN39310 


SN29310 


529 


529 


SN54LS11 


SN74LS11 


94 


65 


SN39311 


SN29311 


531 


531 


SN54S11 


SN74S11 


94 


65 


SN39312 


SN39312 


533 


533 


SN5412 


SN7412 


88 


65 


SN39316 


SN29316 


529 


529 


SN54LS12 


SN74LS12 


S-48 


S-48 


SN39318 


SN29318 


535 


535 


SN5413 


SN7413 


98 


65 


SN39322 


SN29322 


537 


537 


SN54LS13 


SN74LS13 


S-49 


S-49 




SN29601 


516 


516 


SN5414 


SN7414 


98 


65 


SN5400 


SN7400 


86 


62 


SN54LS14 


SN74LS14 


S-49 


S-49 


SN54H0O 


SN74H00 


86 


62 


SN54H15 


SN74H15 


96 


66 


SN54L00 


SN74L00 


86 


62 


SN54LS15 


SN74LS15 


96 


66 


SN54LS00 


SN74LS00 


86 


62 


SN54S15 


SN74S15 


96 


66 


SN54S00 


SN74S00 


86 


62 


SN5416 


SN7416 


106 


66 


SN5401 


SN7401 


88 


62 


SN5417 


SN7417 


106 


66 


SN54K01 


SN74H01 


88 


62 


SN5420 


SN7420 


86 


66 


SN54L01 


SN74L01 


88 


62 


SN54H20 


SN74H20 


86 


66 


SN54LS01 


SN74LS01 


88 


62 


SN54L20 


SN74L20 


86 


66 


SN5402 


SN7402 


92 


62 


SN54LS20 


SN74LS20 


86 


66 


SN54L02 


SN74L02 


92 


62 


SN54S20 


SN74S20 


86 


66 


SN54LS02 


SN74LS02 


92 


62 


SN54H21 


SN74H21 


94 


67 


SN54S02 


SN74S02 


92 


62 


SN54LS21 


SN74LS21 


94 


67 


SN5403 


SN7403 


88 


63 


SN5422 


SN7422 


88 


67 


SN54L03 


SN74L03 


88 


63 


SN54H22 


SN74H22 


88 


67 


SN54LS03 


SN74LS03 


88 


63 


SN54LS22 


SN74LS22 


88 


67 


SN54S03 


SN74S03 


88 


63 


SN54S22 


SN74S22 


88 


67 


SN5404 


SN7404 


86 


63 


SN5423 


SN7423 


113 


67 


SN54H04 


SN74H04 


86 


63 


SN5425 


SN7425 


92 


67 


SN54L04 


SN74L04 


86 


63 


SN5426 


SN7426 


106 


68 


SN54LS04 


SN74LS04 


86 


63 


SN54LS26 


SN74LS26 


S-53 


S-53 


SN54S04 


SN74S04 


86 


63 


SN5427 


SN7427 


92 


68 


SN540S 


SN7405 


88 


63 


SN54LS27 


SN74LS27 


92 


68 


SN54K05 


SN74H05 


88 


63 


SN5428 


SN7428 


102 


68 


SN54LS05 


SN74LS05 


88 


63 


SN54LS28 


SN74LS28 


102 


68 


SN54S05 


SN74S05 


88 


63 


SN5430 


SN7430 


86 


68 


SN5406 


SN7406 


106 


63 


SN54H30 


SN74H30 


86 


68 


SN5407 


SN7407 


106 


64 


SN54L30 


SN74L30 


86 


68 


SN5408 


SN7408 


94 


64 


SN54LS30 


SN74LS30 


86 


68 


SN54LS08 


SN74LS08 


94 


64 


SN54S30 


SN74S30 


86 


68 


SNS4S08 


SN74S08 


S-47 


S-47 


SN5432 


SN7432 


108 


69 


SN5409 


SN7409 


96 


64 


SN54LS32 


SN74LS32 


108 


69 


SN54LS09 


SN74LS09 


96 


64 


SN54S32 


SN74S32 


S-54 


S-54 


SN54S09 


SN74S09 


S-47 


S-47 


SN5433 


SN7433 


106 


69 


SN5410 


SN7410 


86 


64 


SN54LS33 


SN74LS33 


106 


69 



'Page numbers with "S-" preceding them refer to pages in this supplement; those without "S-" refer to pages in 77te TTL Data Book for Design 
Engineers. 
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SN5437 


SN7437 


102 


69 


SN54H62 


SN74H62 


118 


74 


SN54LS37 


SN74LS37 


102 


69 


SN54S64 


SN74S64 


1 10 


74 


SN54S37 


SN74S37 


S-B5 


S-55 


SN54S65 


SN74S65 


112 


74 


SN5438 


SN7438 


106 


69 


SN5470 


SN7470 


1 20 


75 


SN54LS38 


SN74LS38 


106 


69 


SN54H71 


SN74H71 


1 24 


75 


SN54S38 


SN74S38 


S-55 


S-55 


SN54L71 


SN74 L71 


1 28 


75 


SN5440 


SN7440 


102 


70 


SN5472 


SN7472 


1 20 


76 


SN54H40 


SN74H40 


102 


70 


SN54H72 


/4H / Z 


1 24 


76 


SN54LS40 


SN74LS40 


102 


70 


SNB4L72 


SN74 L72 


1 28 


1 O 


SN54S40 


SN74S40 


102 


70 


SN5473 


SN7473 


1 20 


76 


SN5442A 


SN7442A 


S-91 


S-91 


SN54H73 


5nJ /4n / J 


1 24 


76 


SN54L42 


SN74L42 


S-91 


S-91 


SN54L73 


SN 74L73 


1 la 


/o 


SN54LS42 


SN74LS42 


S-91 


S-91 


SN54LS73 


SN74 LS73 


1 30 


76 


SN5443A 


SN7443A 


S-91 


S-91 


SN5474 


SN7474 


1 20 


to 


SN54L43 


SN74L43 


S-91 


S-91 


SN54H74 


SN74H74 


1 24 


76 


SN5444A 


SN7444A 


S-91 


S-91 


SN54L74 


SN74L74 


1 28 




SN54L44 


SN74L44 


S-91 


S-91 


SN54 LS74 


SN74LS 74 


1 30 




SN5445 


SN7445 


171 


171 


SNS4S74 


SN74S74 


1 32 


76 


SN5446A 


SN7445A 


S-96 


S-96 


SN5475 


SN7475 


S-109 


S-1 09 


SN54L46 


SN74L46 


S-96 


S-96 


SN54L75 


SN74L75 


S-109 


S-109 


SN5447A 


SN7447A 


S-96 


S-96 


SN54LS75 


SN74LS75 


S-109 


S-109 


SN54L47 


SN74L47 


S-96 


S-96 


SN5476 


SN7476 


1 20 


77 


SN54LS47 


SN74LS47 


S-96 


S-96 


SN54H76 


SN74H76 


124 


77 


SN5448 


SN7448 


S-96 


S-96 


SN54LS76 


SN74LS76 


130 


77 


SN54LS48 


SN74LS48 


S-96 


S-96 


SN5477 




S-109 


S-109 


SN5449 






S-96 


S-96 


SN54L77 


SN74L77 


S-109 


S-109 


SN54LS49 


SN74LS49 


S-96 


S-96 


SN54LS77 




S-109 


S-109 


SN5450 


SN7450 


113 


70 


SN54H78 


SN74H78 


1 24 


77 


SN54H50 


SN74H50 


113 


70 


SN54L78 


SN74L78 


128 


77 


SN5451 


SN7451 


110 


70 


SN54LS78 


SN74LS78 


1 30 


77 


SN54H51 


SN74H51 


110 


70 


SN5480 


SN7480 


187 


1 87 


SN54L51 


SN74L51 


110 


70 


SN5481A 


SN7481 A 


190 


1 90 


SN54LS51 


SN74LS51 


110 


70 


SN5482 


SN7482 


1 95 


1 95 


SNS4S51 


SN74SS1 


no 


70 




I J / 'ifltlM 


S-1 1 5 


S-1 1 5 


SN54H52 


SN74H52 


113 


71 


SN54LS83A 


SN74LS83A 


S-1 1 5 


S-1 1 5 


SN5453 


SN7453 


113 


71 


SN5484A 


SN7484A 


190 


1 90 


SN54H53 


SN74HS3 


113 


71 


SN5485 


SN7485 


S-1 19 


S-1 19 


SN5454 


SN7454 


110 


72 


SN54L85 


SN74L85 


S-119 


S-119 


SN54H54 


SN74H54 


110 


72 


SN54LS85 


SN74LS85 


S-1 19 


S-119 


SN54L54 


SN74LS4 


110 


72 


SN54S85 


SN74S85 


S-119 


S-119 


SN54LS54 


SN 


74LS54 


110 


72 


SN5486 


SN7486 


209 


209 


SN54HB5 


SN74H55 


113 


73 


SN54L86 


SN74L86 


209 


209 


SN54L55 


SN74L55 


110 


73 


SN54LS86 


SN74LS86 


209 


209 


SN54LS55 


SN74LS55 


110 


73 


SN54S86 


SN74S86 


209 


209 


SN5460 


SN7460 


117 


73 


SN54H87 


SN74H87 


214 


214 


SN54H60 


SN74H60 


118 


73 


SN5488A 


SN7488A 


216 


216 


SN54H61 


SN74H61 


119 


73 




SN7489 


220 


220 



tpago numbers with "S-" preceding them rater to pagos in this supplemt 

Engineers. 



it; those without "S-" rofor to pages in The TTL Data Book for Design 



Texas Instruments s-1 i 

INCORPORATED 
POST OFFICE BOX 5012 • PALLAS. TEXAS 75222 



NUMERICAL INDEX 



TYPE NUMBERS 


ELECTRICAL 
PAGE* 


PIN 

ASSIGNMENTS 
PAGE* 


TYPE NUMBERS 


ELECTRICAL 
PAGE* 


PIN 

ASSIGNMENTS 
PAGE* 


SN5490A 


SN7490A 


S-127 


S-127 


SN54L122 


SN74L122 


138 


82 


SN54L90 


SN74L90 


S-127 


S-127 


SN54LS122 


SN74LS122 


S-58 


S-58 


SN54LS90 


SN74LS90 


S-127 


S-127 


SN54123 


SN74123 


138 


82 


SN5491A 


SN7491A 


S-136 


S-136 


SN54L123 


SN74L123 


138 


82 


SN54L91 


SN74L91 


S-136 


S-136 


SN54LS123 


SN74LS123 


S-58 


S-58 


SN54LS91 


SN74LS91 


S-136 


S-136 


SN54LS124 


SN74LS124 


S-62 


S-62 


SN5492A 


SN7492A 


S-127 


S-127 


SN54S124 


SN74S124 


S-62 


S-62 


SNS4LS92 


SN74LS92 


S-127 


S-127 


SN54125 


SN74125 


142 


83 


5N5493A 


SN7493A 


S-127 


S-127 


SN54126 


SN74126 


142 


83 


5IMo4L93 


SN74L93 


S-127 


S-127 


SN54128 


SN74128 


104 


83 


5IM54LS93 


SN74LS93 


S-127 


S-127 


SN54132 


SN74132 


98 


83 


9iMS4ii4 


5IM7494 


234 


234 


SN54LS132 


SN74LS132 


S-67 


S-67 


CME/1QC A 


CM7JIOC A 


S-141 


S-141 


SN54S132 


SN74S132 


98 


83 


CMCd 1 ne 


ON/4L99 


S-141 


S-141 


SN54S133 


SN74S133 


86 


84 


GhlKAl QQCB 


CORD 


S-141 


S-141 


SN54S134 


SN74S134 


142 


84 


OW349D 


CKITitOC 

S>IM/4s»o 


S-147 


S-147 


SN54S135 


SN74S135 


269 


269 


OIN&4L9D 


9IN/4L9D 


S-147 


S-1 47 


SN54136 


SN74136 


271 


271 


OIM94L93D 


OIM/4LS90 


S-147 


S-147 


SN54LS136 


SN74LS136 


271 


271 




SN7497 


248 


248 


SN54LS138 


SN74LS138 


274 


274 


SN54L98 


SN74L98 


253 


253 


SN54S138 


SN74S138 


274 


274 


SN54L99 


SN74L99 


255 


255 


SN54LS139 


SN74LS139 


274 


274 


SN54100 


SN74100 


259 


259 


SN54S139 


SN74S139 


274 


274 


SN54H101 


SN74H101 


126 


78 


SN54S140 


SN74S140 


104 


84 


SN54H102 


SN74H102 


126 


78 




SN74141 


278 


278 


SN54H103 


SN74H103 


126 


78 




SN74142 


280 


280 




SN74104* 


514 


514 


SN54143 


SN74143 


283 


283 




SN74105§ 


514 


514 


SN54144 


SN74144 


283 


283 


SN54H106 


SN74H106 


126 


79 


SN54145 


SN74145 


S-1 54 


S-1 54 


SN54107 


SN74107 


120 


79 


SN54LS145 


SN74LS145 


S-1 54 


S-1 54 


SN54LS107 


SN74LS107 


S-56 


S-56 


SN54147 


SN74147 


290 


290 


SN54H108 


SN74H108 


126 


79 


SN54148 


SN74148 


290 


290 


SN54109 


SN74109 


120 


80 


SN54150 


SN74150 


294 


294 


SN54LS109 


SN74LS109 


130 


80 


SN54151A 


SN74151A 


294 


294 


SN54110 


SN74110 


120 


80 


SN54LS151 


SN74LS151 


294 


294 


SN54111 


SN74111 


120 


80 


SN54S151 


SN74S151 


294 


294 


SN54LS112 


SN74LS112 


130 


81 


SN54152A 




294 


294 


SN54S112 


SN74S112 


132 


81 


SN54LS152 




294 


294 


SN54LS113 


SN74LS113 


130 


81 


SN54153 


SN741S3 


302 


302 


SN54S113 


SN74S113 


132 


81 


SN54L153 


SN74L153 


302 


302 


SN54LS114 


SN74LS114 


130 


81 


SN54LS153 


SN74LS153 


302 


302 


SN54S114 


SN74S114 


132 


81 


SN54S153 


SN74S153 


302 


302 


SN54116 


SN74116 


261 


261 


SN54154 


SN74154 


308 


308 


SN54120 


SN74120 


264 


264 


SN54L154 


SN74L154 


308 


308 


SN54121 


SN74121 


134 


82 


SN5415S 


SN74155 


S-1 57 


S-1 57 


SN54L121 


SN74L121 


134 


82 


SN54LS15S 


SN74LS1S5 


S-1 57 


S-1 57 


SN54122 


SN74122 


138 


82 


SN54156 


SN74156 


S-1 57 


S-1 57 



tPage numbert with "S-" preceding thorn refer to pages In this supplement; those without "S-" refer to pages In The TTL Data Book for Design 
Engineers. 

t Redesignated SN29000 
§ Redesignated SN29001 
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INCORPORATED 
POST OFFICE BOX 3012 • DALLAS. TEXAS 7S222 



NUMERICAL INDEX 



TYPE NUMBERS 


ELECTRICAL 
PAGE* 


PIN 

ASSIGNMENTS 
PAGE* 


TYPE NUMBERS 


ELECTRICAL 
PAGE* 


PIN 

Ado III 111 (VI C 

DAract 


SN54LS156 


SN74LS156 


S-157 


S-157 


SN54H183 


SN74HIOO 


396 


Job 


SN54157 


SN74157 


S-163 


S-163 


SN54184 


Plkll A 4 OA 

SN74184 


398 


nfto 
090 


SN54L157 


SN74L157 


S-163 


S-163 


SN54185A 


SN74185A 


398 


log 


SN54LS157 


SN74LS157 


S-163 


S-163 


SN54186 


SN74186 


404 


404 


SN54S1S7 


SN74S157 


S-163 


S-163 


SN54187 


SN74187 


410 


410 


SN54LS1 58 


SN74LS158 


S-163 


S-163 




SN74188A 


414 


414 


SN54S158 


SN74S158 


S-163 


S-163 


SN54S189 


SN74S189 


S-211 


S-21 1 


SN54159 


SN74159 


323 


323 


SN54190 


SN74190 


417 


417 


SN54160 


SN74160 


S-170 


S-170 


SN54LS190 


SN74LS190 


417 


417 


SN54LS160 


SN74LS160 


S-170 


S-170 


SN54191 


SN74191 


417 


417 


SN54161 


SN74161 


S-170 


S-170 


SN54LS191 


SN74LS191 


417 


417 


SN54LS161 


SN74LS161 


S-170 


S-170 


SN54192 


SN74192 


427 


427 


SN54162 


SN74162 


S-170 


S-170 


SN54L192 


SN74L192 


427 


427 


SN54LS162 


SN74LS162 


S-170 


S-170 


SN54LS192 


SN74LS192 


427 


427 


SN54S162 


SN74S162 


S-170 


S-1 70 


SN54193 


SN74193 


427 


427 


SN54163 


SN74163 


S-170 


S-170 


SN54L193 


SN74L193 


427 


427 


SN54LS163 


SN74LS163 


S-170 


S-170 


SN54LS193 


SN74LS193 


427 


427 


SN54S163 


SN74S163 


S-1 70 


S-170 


SN54194 


SN74194 


S-215 




SN54164 


SN74164 


S-186 


S-186 


SN54LS194A 


SN74LS194A 


S-215 




SN54L1 64 


SN74L164 


S-1 86 


S-186 


SN54S194 


SN74S194 


S-215 


O-A ID 


SN54LS164 


SN74LS164 


S-186 


S-186 


SN54195 


SN74195 


S-223 




SN54165 


SN74165 


339 


339 


SN54LS195A SN74LS195A 


S-223 




SN54166 


SN74166 


343 


343 


SN54S195 


SN74S195 


S-223 


S-223 


SN54167 


SN74167 


347 


347 


SN54196 


SN74196 


451 


HO I 


SN54LS168 


SN74LS168 


S-1 92 


S-192 


SN54LS196 


SN74LS196 


451 


ho I 


SN54S168 


SN74S168 


S-1 92 


S-192 


SN54197 


SN74197 


451 


451 


SN54LS169 


SN74LS169 


S-192 


S-192 


SN54LS197 


SN74LS197 


451 


451 


SN54S169 


SN74S169 


S-192 


S-192 


SN54198 


SN74198 


456 


456 


SN54170 


SN74170 


S-203 


S-203 


SN54199 


SN74199 


456 


457 


SN54LS170 


SN74LS170 


S-203 


S-203 




SN74200 


463 


463 




SN74172 


356 


356 


SN54S200 


SN74S200 


466 


466 


SN54173 


SN74173 


360 


360 




SN74S201 


S-230 


S-230 


SN54174 


SN741 74 


363 


363 


SN54S206 


SN74S206 


470 


470 


SN54LS174 


SN74LS174 


363 


363 


SN54221 


SN74221 


S-69 


S-69 


SN54S174 


SN74S174 


363 


363 


SN54LS221 


SN74LS221 


S-69 


S-69 


SN54175 


SN74175 


363 


363 


SN54246 


SN74246 


S-233 


S-233 


SN54LS175 


SN74LS175 


363 


363 


SN54247 


SN74247 


S-233 


S-233 


SN54S175 


SN74S175 


363 


363 


SN54LS247 


SN74LS247 


S-233 


S-233 


SN54176 


SN74176 


369 


369 


SN54248 


SN 74248 


S-233 


S-233 


SN54177 


SN74177 


369 


369 


SN54LS248 


SN74LS248 


S-233 


S-233 


SN54178 


SN74178 


375 


375 . 


SN54249 


SN74249 


S-233 


S-233 


SN54179 


SN74179 


375 


375 


SN54LS249 


SN74LS249 


S-233 


S-233 


SN54180 


SN74180 


379 


379 


SN54251 


SN74251 


473 


473 


SN54181 


SN74181 


381 


381 


SN54LS251 


SN74LS251 


473 


473 


SN54LS181 


SN74LS181 


381 


381 


SN54S251 


SN74S251 


473 


473 


SN54S181 


SN74S181 


381 


381 


SN54LS253 


SN74LS253 


480 


480 


SN54182 


SM74182 


392 


392 


SN54LS257 


SN74LS257 


S-244 


S-244 


SN54S182 


SN74S182 


392 


392 


SN54S257 


SN74S2S7 


S-244 


S-244 



tpoflo numbers with "S-" preceding them rofor to pofles in this supplement; those without "S-" refer to pages in The TTL Data Book for Design 
Engineers. 



Texas Instruments s- 

I INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



NUMERICAL INDEX 



TYPE NUMBERS 


ELECTRICAL 
PAGE* 


PIN 

ASSIGNMENTS 
PAGE* 


TYPE NUMBERS 


ELECTRICAL 
PAGE* 


PIN 

ASSIGNMENTS 
PAGE* 


CKIC>II COCO 


Cftl-titl PICO 

SN74LS258 


S-244 


S-244 


SN54LS290 


SN74LS290 


S-287 


S-287 




oN/4aZ9o 


S-244 


S-244 


SN54293 


SN74293 


S-287 


S-287 




SN74SZ60 


92 


84 


SN54LS293 


SN74LS293 


S-287 


S-287 


CMC^I COC1 


olM /4Ld40 1 


S-248 


S-248 


SN54LS295A 


SN74LS295A 


S-293 


S-293 






S-77 


S-77 


SN54298 


SN74298 


S-296 


S-296 


CM Rill OCA 


CKI7ill COCA 


486 


486 


SN54LS298 


SN74LS298 


S-296 


S-296 






S-2S4 


S-254 




SN74S299 


S-301 


S-301 






S-254 


S-254 




SN74351 


S-305 


S-305 




ol»/4l /J 


S-260 


S-260 


SN54365 


SN74365 


S-84 


S-84 




oN74oZ74 


S-262 


S-262 


SN 54366 


SN74366 


S-84 


S-84 


SN54S275 


SN74S27S 


S-262 


S-262 


SN54367 


SN74367 


S-84 


S-84 


SN54278 


SN74278 


488 


488 


SNS4368 


SN74368 


S-84 


S-84 


SN54279 


SN74279 


141 


85 


SN54S370 


SN74S370 


S-308 


S-308 


SNB4LS279 


SN74LS279 


S-82 


S-82 




SN74S371 


S-308 


S-308 


SN54S280 


SN74S280 


491 


491 




SN74S381 


S-312 


S-312 


SNS4S281 


SN74S281 


S-271 


S-271 


SN54LS386 


SN74LS386 


S-315 


S-315 


SN54283 


SN74283 


S-276 


S-276 




SN74S387 


S-317 


S-317 


SN54LS283 


SN74LS283 


S-276 


S-276 


SN54390 


SN74390 


S-321 


S-321 


SN54284 


SN74284 


496 


496 


SNS4393 


SN74393 


S-321 


S-321 


SN54285 


SN74285 


496 


496 


SN54LS395 


SN74LS395 


S-325 


S-325 




SN74S287 


S-279 


S-279 


SN 54490 


SN74490 


S-328 


S-328 


SN54S289 


SN74S289 


S-283 


S-283 


SN54LS670 


SN74LS670 


S-332 


S-332 


SN54290 


SN74290 


S-287 


S-287 


SN83433 


SN93433 


539 


539 



■fpago numbers with "S-" preceding thorn rof or to page* In this supplement; those without "S-" refer to pages in The TTL Data Book for Design 
Engineers. 
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INCORPORATED 
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FUNCTIONAL INDEX/SELECTION GUIDE 



The following pages contain functional indexes and selection guides designed to simplify the choice of a particular 
function to fit a specific application. Essential characteristics of similar or like functions are grouped for comparative 
analysis, and the electrical specifications are referenced by page number. The following catagories of functions are 
covered: 

SSI FUNCTIONS . Pafle 

Positive-NAND gates and inverters with totem-pole outputs |-16 

Positive-NAND gates and inverters with open-collector outputs 

Positive-NOR gates with totem-pole outputs ' 

Positive-AND gates with totem-pole outputs |" ! ' 

Positive-AND gates with open-cotlector outputs *' ' * 

Schmitt-trigger positive-NAND gates and inverters with totem-pole outputs ' 

Buffers/clock drivers with totem-pole outputs 

50-ohm/75-ohm line drivers |" 18 

Buffer and interface gates with open-collector outputs £ ' J? 

Positive-OR gates with totem-pole outputs £ '~ 

AND-OR-INVERT gates with totem-pole outputs 

AND-OR-INVERT gates with open-collector outputs 

Expandable gates • 

Expanders s ' 20 

Dual J-K edge-triggered flip-flops £ri 

Single J-K edge-triggered flip-flops |" 21 

Pulse-triggered dual flip-flops | 21 

Pulse-triggered single flip-flops " 91 

Dual J-K flip-flops with data lockout ' 

Single J-K flip-flops with data lockout Tzl 

Dual D-type flip-flops _ 00 

Monostable multivibrators with Schmitt-trigger inputs 

Retriggerable monostable multivibrators |*~ 

5-R latches ?' 92 

Bus interface gates with 3-state totem-pole outputs |*" 

Clock generator circuits 

MSI/LSI FUNCTIONS 

Adders f'll 

Accumulators, arithmetic logic units, look-ahead carry generators 

Multipliers |" 23 

Comparators s " 2 - 

P8rity generators/checkers 

Other arithmetic operators | 2 ^ 

Shift registers |' 25 

Register files |" 25 

Other registers o- 

Latches 

Read-only memories (ROM's, PROM's) |*|| 

Random-access read/write memories (RAM's) ; 

Code converters 

Priority encoders/registers • • • |'£i 

Pulse synchronizers TiL 

Data selectors/multiplexers j^ia 

Decoders/demultiplexers 

Open-collector display decoders/drivers with counters/latches 

Open-collector display decoders/drivers jj'ir 

Asynchronous counters (ripple clock)-negative-edge triggered 

Synchronous counters— Positive-edge triggered 

BEAM-LEAD TTL CHIPS 

Inverters/NAND/NOR/AND/OR gates with totem-pole outputs " 

Inverters/NAND/AND gates with open-collector outputs 

Buffers with totem-pole outputs |"~ 2 

Buffers with open-collector outputs 

AND-OR-INVERT gates 

Flip-flops tii 

MSI functions 

RADIATION-HARDENED TTL 

S-34 

Inverters and positive-NAND gates • • £ r7 

AND-OR-INVERT gates %'irt 

Flip-flops 

Decoder/demultiplexer 



Texas Instruments s-15 

INCORPORATED 
POST OFFICE BOX S012 • DALLAS. TEXAS 75222 



SSI FUNCTIONS 

FUNCTIONAL INDEX/SELECTION GUIDE 



POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS 
ELECTRICAL TABLES-PAGE 86* 





TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


PROPAGATION 


DISSIPATION 


AND PACKAGE 




ASSIGNMENTS 




DELAY TIME 


PER GATE 


-55°C to 125° C 


o Cto70°C 


PAGE NO.* 




3 ns 


19 mW 


SN54S04 


J.W 


SN74S04 


J.N 






6nt 


22 mW 


SN54H04 


J W 


SN74H04 


J N 




HEX INVERTERS 


9.5 ns 


2mW 


SN54LS04 


J W 


SN74LS04 


J N 


63 




10 ns 


10 mW 


SN5404 


J w 


SN7404 


J N 






33 ns 


1 mW 


SN54L04 


J.N, T 


SN74L04 


J N T 






3 ns 


19 mW 


SN54S00 


J, N.W 


SN74S00 


J. N 




QUADRUPLE 2-INPUT 


6 ns 


22 mW 


SN54H00 


J W 


oi« /Hnuu 


J.N 




POSITIVE-NAND GATES 


9.5 ns 


2 mW 






SN74LS00 


J. N 


62 




10 ns 


10 mW 


SN5400 


J.W 


SN7400 


J.N 






33 ns 


1 mW 


SN54L00 


J. N.T 


SN74L0O 


J, N.T 








19 mW 


SN54S10 


J.W 


SN74S10 


J.N 




1 rllrLfc ,>liMrUI 


6 ns 


22 mW 


SN54H10 


J.W 


SN74H10 


J.N 




POSITIVE-NAND GATES 


9.5 ns 


2mW 


SN54LS10 


J.W 


SN74LS10 


J.N 


64 




10 ns 


10 mW 


SN5410 


J.W 


SN7410 


J.N 






33 ns 


1 mW 


SN54L10 


J. N.T 


SN74L10 


J, N.T 






3 ns 


19 mW 


SN54S20 


J.W 


SN74S20 


J.N 




DUAL 4- INPUT 


6 ns 


22 mW 


SN54H20 


J.W 


SN74H20 


J.N 




POSITIVE-NAND GATES 


9.5 ns 


2mW 


SN54LS20 


J.W 


SN74LS20 


J, N 


66 




10 ns 


10 mW 


SN5420 


J.W 


SN7420 


J.N 






33 ns 


1 mW 


SN54L20 


J. N.T 


SN74L20 


J. N.T 






3 ns 


19 mW 


SN54S30 


J.W 


SN74S30 


J, N 




8-INPUT 


6 ns 


22 mW 


SN54H30 


J.W 


SN74H30 


J.N 




POSITIVE-NAND GATES 


17 ns 


2.4 mW 


SN54LS30 


J.W 


SN74LS30 


J.N 


68 




10 ns 


10 mW 


SN5430 


J.W 


SN7430 


J.N 






33 ns 


1 mW 


SN54L30 


J. N,T 


SN74L30 


J. N.T 




13-INPUT POSITIVE-NAND GATES 


3 ns 


19 mW 


SN54S133 


J.W 


SN74S133 


J.N 


84 



POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 
ELECTRICAL TABLES— PAGE 88* 





TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


PROPAGATION 


DISSIPATION 


AND PACKAGE 




ASSIGNMENTS 




DELAY TIME 


PER GATE 


-55°C to 125°C 


0°C to 70°C 


PAGE NO.* 




5 ns 


17.5mW 


SN54S05 


J.W 


SN74S05 


J.N 




HEX INVERTERS 


8 ns 


22 mW 


SN54H05 


J.W 


SN74H05 


J.N 


63 




16 ns 


2mW 


SN54LS05 


J.W 


SN74LS05 


J. N 






22 ns 


10 mW 


SN5405 


J.W 


SN7405 


J.N 






5 ns 


17.5 mW 


SN54S03 


J.W 


SN74S03 


J.W 


63 




8 ns 


22 mW 


SN54H01 


J.W 


SN74H01 


J.N 


62 


QUADRUPLE 2-INPUT 


16 ns 


2mW 


SN54LS01 


J.w 


SN74LS01 


J.N 


62 


POSITIVE-NAND GATES 


16 ns 


2mW 


SN54LS03 


J.W 


SN74LS03 


J.N 


63 




22 ns 


10 mW 


SN5401 


J.w 


SN7401 


J.N 


62 




22 ns 


lOmW 


SN5403 


J 


SN7403 


J.N 


63 




41 ns 


1 mW 


SN54L01 


T 


SN74L01 


T 


62 




41 ns 


1 mW 


SN54L03 


J. N 


SN74L03 


J.N 


63 


TRIPLE 3-INPUT 


16 ns 


2mW 


SN54LS12 


J.W 


SN74LS12 


J.N 


S-48 


POSITIVE-NAND GATES 


22 ns 


10 mW 


SN5412 


J.W 


SN7412 


J.N 


65 




Sns 


17.SmW 


SN54S22 


J.W 


SN74S22 


J.N 




DUAL 4-INPUT 


• Sns 


22 mW 


SN54H22 


J.W 


SN74H22 


J, N 


67 


POSITIVE-NAND GATES 


16 ns 


2mW 


SN54LS22 


J.W 


SN74LS22 


J.N 




22 ns 


10 mW 


SN5422 


J.W 


SN7422 


J.N 





*Page numbers with "S-" preceding the number refer to pages In this supplement; those without "S-" refer to pages In The TTL Data Book for 
Design Engineers (CC-411). Electrical tables for devices in this supplement are on the same page as (or immediately following) the pin 
assignments. 



s-16 Texas Instruments 

INCORPORATED 
POST OFFICE BOX S012 • DALLAS. TCXA8 75222 



SSI FUNCTIONS 
FUNCTIONAL INDEX/SELECTION GUIDE 



POSITIVE-NOR GATES WITH TOTEM-POLE OUTPUTS 
ELECTRICAL TABLES— PAGE 92* 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYP POWER 
DISSIPATION 
PER GATE 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-55°C to-12S°C 


0°Cto71 


)°C 


QUADRUPLE 2-INPUT 
POSITIVE-NOR GATES 


3.5 ns 
10 nt 
10 ns 
33 ns 


29 mW 
2.75 mW 
14 mW 
1.5 mW 


SN54S02 
SN54LS02 
SN5402 
SN54L02 


J.W 
J.W 
J.W 
J. N.T 


SN74S02 
SN74LS02 
SN7402 
SN74L02 


J.N 
J.N 
J.N 
J. N.T 


62 


TRIPLE 3-INPUT 
POSITIVE-NOR GATES 


8.6 ns 
10 ns 


22 mW 
4.5 mW 


SN5427 
SN54LS27 


J.W 
J.W 


SN7427 
SN74LS27 


J.N 
J.N 


68 


DUAL 4-INPUT POSITIVE-NOR 
GATES WITH STROBE 


10.5 ns 


23 mW 


SN5425 


J.W 


SN7425 


J.N 


67 


DUAL 5-INPUT 
POSITIVE-NOR GATES 


4 ns 


64 mW 


SN54S260 


J.W 


SN74S260 


J.N 


84 



POSITIVE-AND GATES WITH TOTEM-POLE OUTPUTS 
ELECTRICAL TABLES-PAGE 94* 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYP POWER 
DISSIPATION 
PER GATE 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-B5°Cto 12S°C 


0°C to 7t 


)°C 


QUADRUPLE 2-INPUT 
POSITIVE-AND GATES 


4.76 ns 
12 ns 
15 ns 


32 mW 
4.25 mW 
19 mW 


SN54S08 

SN54LS08 

SN5408 


J.W 
J.W 
J.W 


SN74S08 

SN74LS08 

SN7408 


J.N 
J.N 
J.N 


S-47 
64 
64 


TRIPLE 3-INPUT 
POSITIVE-AND GATES 


4.75 ns 
8.2 ns 
12 ns 


31 mW 
40 mW 
4.25 mW 


SN54S11 
SN54H11 
SN54LS11 


J.W 
J.W 

J.w 


SN74S11 
SN74H11 
SN74LS11 


J.N 
J.N 
J.N 


65 


DUAL 4-INPUT 
POSITIVE-AND GATES 


8.2 ns 
12 ns 


40 mW 
4.25 mW 


SN54H21 
SN54LS21 


J.W 
J,W 


SN74H21 
SN74LS21 


J.N 
J.N 


67 



POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 
ELECTRICAL TABLES-PAGE 86* 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYP POWER 
DISSIPATION 
PER GATE 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-55°Cto 125°C 


0*Cto7f 


)"C 


QUADRUPLE 2-INPUT 
POSITIVE-AND GATES 


6.5 ns 
18.5 ns 
20 ns 


32 mW 
19.4 mW 
4.25 mW 


SN54S09 

SN5409 

SN54LS09 


J.W 
J.W 
J.W 


SN74S09 
SN7409 
SN74LS09 


J.N 
J.N 
J.N 


S-47 
64 
64 


TRIPLE 3-INPUT 
POSITIVE-AND GATES 


6 ns 
10.S ns 
20 ns 


28 ntfV 
38 mW 
4.25 mW 


SN54S15 
SNS4H16 
SN 54 LSI 5 


J.w 

J.W 
J.W 


SN74S15 
SN74H15 
SN74LS15 


J.N 
J.N 
J.N 


66 



SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS WITH TOTEM-POLE OUTPUTS 
ELECTRICAL TABLES-PAGE 88* 



DESCRIPTION 


TYPICAL 
HYSTERESIS 


TYPICAL 
DELAY 
TIME 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-55°C to 125° C 


O°Cto70 


"C 


HEX SCHMITT TRIGGER INVERTERS 


0.8 V 
0.8 V 


15 ns 
15 ns 


SN5414 
SN54LS14 


J.W 

J.w 


SN7414 
SN74LS14 


J.N 
J.N 


65 
S-49 


QUADRUPLE 2-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


0.55 V 
0.8 V 
0.8 V 


8 ns 
15 ns 
15 ns 


SN54S132 

SN54132 

SN54LS132 


J.w 

J.W 

J.w 


SN74S132 

SN74132 

SN74LS132 


J.N 
J.N 
J.N 


83 
83 
S-67 


DUAL 4-INPUT POSITIVE-NAND 
SCHMITT TRIGGERS 


0.8 V 
0.8 V 


16.5 ns 
16.5 ns 


SN5413 
SN54LS13 


J.W 
J.W 


SN7413 
SN74LS13 


J.N 
J.N 


65 
S-49 



*Pago numbers with "S-" preceding tho number rafer to pages In this supplement; those without "S-" refer to pages in The TTL Dotal 
Design Engineers (CC-411). Electrical tables for devices In this supplement are on tho same page as (or immediately following) 
assignments. 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 79222 



S-17 



SSI FUNCTIONS 

FUNCTIONAL INDEX/SELECTION GUIDE 



BUFFERS/CLOCK DRIVERS WITH TOTEM-POLE OUTPUTS 
(ALSO SEE CLOCK GENERATOR CIRCUITS) 
ELECTRICAL TABLES— PAGE 102* 





LOW-LEVEL 


HIGH-LEVEL 


TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


OUTPUT 


OUTPUT 


DELAY 


PER 


AND PACKAGE 




ASSIGNMENTS 




CURRENT 


CURRENT 


TIME 


GATE 


-ES°C to 125° C 


0°C to 70'C 


PAGE NO.* 


QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
BUFFERS 


48 mA 


-2.4 mA 


7n$ 


28 mW 


SN5428 


J.w 


SN7428 


J.N 




24 mA 
12 mA 


-1.2 mA 
-1.2 mA 


12 ns 
12 m 


5.5 mW 
5.5 mW 


SN54LS28 


J.W 


SN74LS28 


J.N 


68 


QUADRUPLE 


60 mA 


-3 mA 


4 ns 


41 mW 


SN54S37 


J.W 


SN74S37 


J.N 




S-55 


2-INPUT 


48 mA 


-1.2 mA 


10.5 ns 


27 mW 


SN5437 


J.W 


SN7437 


J.N 


69 


POSITIVE-NAND 


24 mA 


-1.2 mA 


12 ns 


4.3 mW 






SN74LS37 


J.N 


69 


BUFFERS 


12 mA 


-1.2 mA 


12 ns 


4.3 mW 


SN54LS37 


J.w 






69 




60 mA 


-3 mA 


4 ns 


44 mW 


SN54S40 


J.W 


SN74S40 


J.N 




DUAL4-INPUT 


60 mA 


-1.5 mA 


7.5 ns 


44 mW 


SN54H40 


J.W 


SN74H40 


J.N 




POSITIVE-NAND 


48 mA 


-1.2 mA 


10.5 ns 


26 mW 


SN5440 


J.w 


SN7440 


J, N 


70 


BUFFERS 


24 mA 


-1.2 mA 


12 ns 


4.3 mW 






SN74LS40 


J.N 






12 mA 


-1.2 mA 


12 ns 


4.3 mW 


SN54LS40 


J.W 












S0-OHM/7B-OHM LINE DRIVERS 














ELECTRICAL TABLES-PAGE 104* 












LOW-LEVEL 


HIGH-LEVEL 


TYPICAL 


TYP POWER 


DEVICE TYPE 




PIN 


DESCRIPTION 


OUTPUT 


OUTPUT 


DELAY 


PER 


AND PACKAGE 




ASSIGNMENTS 




CURRENT 


CURRENT 


TIME 


GATE 


-55'Cto 128°C 


0°C to 70"C 


PAGE NO.* 


DUAL4-INPUT 




















POSITIVE-NAND 


60 mA 


—40 mA 


4 ns 


44 mW 


SN54S140 


J.W 


SN74S140 


J.N 


84 


LINE DRIVERS 




















QUADRUPLE 




















2-INPUT 


48 mA 


-42.4 mA 


7 ns 


28 mW 






SN74128 


J.N 


83 


POSITIVE-NOR 


48 mA 


-29 mA 


7 ns 


28 mW 


SN54128 


J.W 






LINE DRIVERS 





















BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 
ELECTRICAL TABLES-PAGE 106* 





HIGH-LEVEL 


LOW-LEVEL 


TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


OUTPUT 


OUTPUT 


DELAY 


PER 


AND PACKAGE 




ASSIGNMENTS 




VOLTAGE 


CURRENT 


TIME 


GATE 


-55°Cto 12S°C 


0°C to 70°C 


PAGE NO.* 




30V 


40 mA 


13ns 


21 mW 






SN7407 


J.N 


64 


HEX 


30 V 


30 mA 


13ns 


21 mW 


SN5407 


J.W 






64 


BUFFERS/DRIVERS 


15V 


40 mA 


13 ns 


21 raW 






SN7417 


J.N 


66 




IS V 


30 mA 


13 ns 


21 mW 


SN5417 


J.W 






66 




30V 


40 mA 


12.5 ns 


26 mW 






SN7406 


J.N 


63 


HEX INVERTER 


30V 


30 mA 


12.5 ns 


26 mW 


SN5406 


J.W 






63 


BUFFERS/DRIVERS 


15V 


40 mA 


12.5 ns 


26 mW 






SN7416 


J.N 


66 




15 V 


30 mA 


12.5 ns 


26 mW 


SN5416 


J.W 






66 




15 V 


16mA 


115 ns 


10 mW 


SN5426 


J 


SN7426 


J.N 


68 


QUADRUPLE 


15 V 


8mA 


16 ns 


2mW 






SN74LS26 


J.N 


S-53 


2-INPUT 


15V 


4 mA 


16 ns 


2mW 


SN54LS26 


J.W 






S-53. 


POSITIVE-NAND 


5.5 V 


60 mA 


6.5 ns 


41 raW 


SN54S38 


J.w 


SN74S38 


J.N 


S-55 


BUFFERS 


5.5 V 


48 mA 


12.5 ns 


24.4 mW 


SN5438 


J.w 


SN7438 


J'.N 


69 


5.5 V 


24 mA 


19 ns 


4.3 mW 






SN74LS38 


J.N 


69 




6.5 V 


12 mA 


19 ns 


4.3 mW 


SN54LS38 


J.W 






69 


QUADRUPLE 


5.5 V 


48 mA 


11 ns 


28 mW 


SN5433 


J.w 


SN7433 


J.N 


69 


2-INPUT POSITIVE. 


5.5 V 


24 mA 


19 ns 


5.45 mW 






SN74LS33 


J.N 


69 


NOR BUFFERS 


5.5 V 


12mA 


19 ns 


5.45 mW 


SN54LS33 


J.w 






69 



f Page numbers with "S-" preceding tho number refer to pages in this supplement; those without "S-" refer to pages In The TTL Data Book for 
Design Engineers (CC-411). Electrical tables for devices in this supplement are on the same page as (or immediately following) the pin 
assignments. 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX SO!2 • DALLAS. TEXAS 7S222 



SSI FUNCTIONS 
FUNCTIONAL INDEX/SELECTION GUIDE 



POSITIVEOR GATES WITH TOTEM-POLE OUTPUTS 
ELECTRICAL TABLES-PAGE 108* 





TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


PROPAGATION 


DISSIPATION 


AND PACKAGE 




ASSIGNMENTS 




DELAY TIME 


PER GATE 


-5S°Cto12S°C 


0°Cto7l 


)°C 


PAGE NO.* 




4 ni 


35 mW 


SN54S32 


J.W 


SN74S32 


J. N 


S-54 


QUADRUPLE 2-INPUT 


12 n» 


24 mW 


SN5432 


J.W 


SN7432 


J. N 


69 


POSITIVE-OR GATES 


12 nt 


5mW 


SN54LS32 


J.W 


SN74LS32 


J, N 


69 


AND-OR-INVERT GATES WITH TOTEM-POLE OUTPUTS 










ELECTRICAL TABLES-PAGE 110* 












TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


PROPAGATION 


DISSIPATION 


AND PACKAGE 




ASSIGNMENTS 




DELAY TIME 


PER GATE 


-6S°Cto 12S°C 


0"Cto7 


0°C 


PAGE NO.* 




12.5 nt 


2.76 mW 


SN54LS5S 


J.W 


SN74LS55 


J.N 




2-WIDE 4-INPUT 


43 ni 


1.5 mW 


SN54L55 


J, N.T 


SN74LSS 


J. N.T 


73 


4-WIDE 4-2-3-2-INPUT 


3.5 nt 


29 mW 


SN54S64 


J.W 


SN74S64 


J.N 


74 


4-WIDE 2-2-3-2-INPUT 


6.6 nt 


41 mW 


SNS4H54 


J.W 


SN74HS4 


J.N 


72 


4-WIDE 2-INPUT 


10.S nt 


23 mW 


SN5454 


J.W 


SN7454 


J.N 


72 


4-WIDE 2-3-3-2-1 NPUT 


12.5 nt 


4.5 mW 


SN54LS54 


J.W 


SN74LS54 


J.N 


72 


4-WIDE 2-3-3-2-INPUT 


43 nt 


1.5 mW 


SN54L54 


J. N.T 


SN74L54 


J. N.T 


72 




3.5 nt 


28 mW 


SN54SS1 


J.W 


SN74SS1 


J.N 






6.5 nt 


29 mW 


SN54H51 


J.W 


SN74H51 


J.N 




DUAL 2-WIDE 2-INPUT 


10.5 nt 


14 mW 


SN5451 


J.W 


SN7451 


J.N 


70 




12.5 nt 


2.75 mW 


SN54LS51 


J.W 


SN74LS51 


J.N 






43 nt 


1.5 mW 


SN54L51 


J. N.T 


SN74L51 


J, N.T 




AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 








ELECTRICAL TABLES-PAGE 112* 












TYPICAL 


TYP POWER 




DEVICE TYPE 




PIN 


DESCRIPTION 


PROPAGATION 


DISSIPATION 


AND PACKAGE 




ASSIGNMENTS 




DELAY TIME 


PER GATE 


-5S°C to 125°C 


0°C to 70°C 


PAGE NO.* 


4-WIDE 4-2-3-2-INPUT 


5.5 nt 


36 mW 


SN54S6S 


| J.W 


SN74S65 


| J.N 


74 



EXPANDABLE GATES 
ELECTRICAL TABLES— PAGE 113* 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYP POWER 
DISSIPATION 
PER GATE 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-55°Cto 125°C 


0°Cto7( 


)°C 


DUAL 4-INPUT POSITIVE-NOR GATES 
WITH STROBE 


10.5 nt 


23 mW 


SN5423 


J.W 


SN7423 


J. N 


67 


4-WIDE AND-OR GATES 


9.9 nt 


88 mW 


SNS4HS2 


J.W 


SN74H52 


J.N 


71 


4-WIDE AND-OR-INVERT GATES 


6.6 nt 
10.5 nt 


41 mW 
23 mW 


SNS4H53 
SN5453 


J.W 
J.W 


SN74H53 
SN7453 


J.N 
J.N 


71 


2-WIDE AND-OR-INVERT GATES 


6.8 nt 


30 mW 


SN54HS5 


J.W 


SN74H55 


J.N 


73 


DUAL 2-WIDE AND-OR-INVERT 
GATES 


6.5 nt 
10.5 nt 


29 mW 
14 mW 


SN54HS0 
SN5450 


J.W 
J.W 


SN74H50 
SN74S0 


J.N 
J.N 


70 



EXPANDERS 
ELECTRICAL TABLES-PAGE 117* 



DESCRIPTION 


TYP POWER 
DISSIPATION 
PER GATE 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-55°C to 12S°C 


0°C to 7 


B°C 


DUAL 4-INPUT EXPANDERS 


4mW 
6mW 


SN5460 
SN54H60 


J.W 
J.W 


SN7460 
SN74H60 


J.N 
J.N 


73 


TRIPLE 3-INPUT EXPANDERS 


13 mW 


SN54H61 


J.W 


SN74K61 


J.N 


73 


3-2-2-3-INPUT AND-OR EXPANDERS 


25 mW 


SN54K62 


J.W 


SN74H62 


J.N 


74 



*Poge numbers with "S-" preceding the number refer to page* In this supplement; those without "S-" refer to pages in The TTL Data I 
Design Engineers (CC-411). Electrical tables for devices in this supplement are on the same page as (or immediately following) 
assignments. 



Texas Instruments s-19 

INCORPORATED 
POST OFFICE BOX 3012 • DALLAS. TEXAS 75222 



SSI FUNCTIONS 

FUNCTIONAL INDEX/SELECTION GUIDE 



DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



CLIAR 



B 



"IT* 





ft a 
am 



SINGLE J-K EDGE-TRIGGERED FLIP-FLOPS 



F 






G 






H 










FRBIT 

j a 






JL 

prisst 

j a 






A 

PR HIT 

* a 








K ° 






K « 
CLIAR 

y 




=^ 


« 8 
CLIAR 

T 





DWG 
REF. 


TYPICAL CHARACTERISTICS 


DATA TIMES 




DEVICE TYPE 




PAGE REFERENCES* 


'max 


Pwr/F-F 


SETUP 


HOLD 


AND PACKAGE 




PIN 


ELECTRICAL 


(MHz) 


Ml 


Ira) 


Ins) 


-65°C to 12S°C 


0*Cto70°C 


ASSIGNMENTS 




12S 


75 


61 


01 


SN54S112 


J.w 


SN74S112 


J.N 


81 


132 


A 


50 


100 


131 


01 


SN54H106 


J.w 


SN74H106 


J.N 


79 


126 




45 


10 


201 


01 


SN54LS76 


J.W 


SN74S76 


J.N 


77 


130 




45 


10-- 


201 


01 


SNS4LS112 


J.w 


SN74LS112*- 


J.N 


81 


130 




125 


75 


61 


01 


SN54S114 


J.W 


SN74S114 


J.N 


81 


132 


B 


50 


100 


131 


01 


SN54H108 


J.W 


SN74H108 


J.N 


79 


126 


45 


10 


201 


01 


SN54LS78 


J.w 


SN74LS78 


J.N 


77 


130 




45 


10 


201 


01 


SN54LS114 


J.W 


SN74LS114 


J.N 


81 


130 


C 


125 


75 


61 


01 


SN54S113 


J.w 


SN74S113 


J.N 


81 


132 




45 


10 


201 


01 


SN54LS113 


J.W 


SN74LS113 


J.N 


81 


130 




SO 


100 


131 


01 


SN54H103 


J.W 


SN74H103 


J.N 


78 


126 





45 


10 


201 


01 


SN54LS73 


J.w 


SN74LS73 


J.N 


76 


130 




45 


10 


201 


01 


SN54LS107 


J 


SN74LS107 


J, N 


S-56 


S-67 


E 


33 


10 


20t 


51 


SN54LS109 


J.W 


SN74LS109 


J.N 


80 


130 




33 


45 


lOt 


6t 


SN54109 


J.W 


SN74109 


J.N 


80 


120 


F 


50 


100 


131 


01 


SNS4H101 


J.W 


SN74H101 


J.N 


78 


126 


G 


50 


100 


131 


01 


SN54H102 


J.W 


SN74H102 


J.N 


78 


126 


H 


35 


65 


20t 


5t 


SN5470 


J.w 


SN7470 


J.N 


75 


120 



tiTho arrow indicate* the edge of the clock pulto utod for reference: t for the rising edge, I for the falling edge. 

T Page numbers with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 



s-20 Texas Instruments 

INCORPORATED 
POST OFFICE BOX S012 • DALLAS. TEXAS 73222 



SSI FUNCTIONS 
FUNCTIONAL INDEX/SELECTION GUIDE 



PULSE-TRIGGERED DUAL FLIP-FLOPS 



K S 
CLEAfl 

— r 



PULSE-TRIGGERED SINGLE FLIP-FLOPS 





k a 



M 



CUAH 



PO 



DWG. 


TYPICAL CHARACTERISTICS 


DATA TIMES 


DEVICE TYPE 




PAGE REFE 


RENCES t 


"*m«x 
(MHz) 


Pwr/F-F 


SETUP 


HOLD 


AND PACKAGE 




PIN 


ELECTRICAL 


REF. 


ItnWl 


(ns) 


(ns) 


-5S°Cto 125°C 


0°C to 70°C 


ASSIGNMENTS 




30 


80 


Ot 


01 


SN54H73 


J.W 


SN74H73 


J.N 


76 


124 




20 


SO 


Ot 


01 


SN5473 


J.W 


SN7473 


J.N 


76 


120 


1 


20 


50 


Ot 


01 


SN54107 


J 


SN74107 


J.N 


79 


120 




3 


3.8 


Ot 


01 


SN54L73 


J.N.T 


SN74L73 


J.N.T 


76 


128 




30 


80 


Ot 


01 


SN54H76 


J.W 


SN74H76 


J.N 


77 


124 


J 


20 


SO 


Ot 


01 


SNS476 


J,W 


SN7476 


J.N 


77 


120 




30 


80 


Ot 


01 


SN54H78 


J.W 


SN74H78 


J.N 


77 


124 


K 


3 


3.8 


Ot 


01 


SN54L78 


J.N.T 


SN74L78 


J.N.T 


77 


128 


L 


30 


80 


Ot 


01 


SN54H71 


J.W 


SN74H71 


J.N 


75 


124 




30 


80 


Ot 


01 


SNS4H72 


J.W 


SN74H72 


J.N 


76 


124 


M 


20 


50 


Ot 


01 


SNS472 


J.W 


SN7472 


J.N 


76 


120 




3 


3.8 


Ot 


01 


SNS4L72 


J.N.T 


SN74L72 


J.N.T 


76 


128 


N 


3 


3.8 


Ot 


01 


SN54L71 


J.N.T 


SN74L71 


J.N.T 


75 


128 



J-K FLIP-FLOPS WITH DATA LOCKOUT 
DUAL SI NGLE 



D-TYPE FLIP-FLOPS 
DUAL 




DWG. 
REF. 


TYPICAL CHARACTERISTICS 


DATA TIMES 


DEVICE TYPE 
AND PACKAGE 


PAGE REFE 


RENCES* 


'max 
(MHz) 


Pwr/F-F 
(mW) 


SETUP 
(ns) 


HOLD 
(ns) 


PIN 

ASSIGNMENTS 


ELECTRICAL 


-SS'Cto 12S°C 


0"Cto70°C 


O 


25 


70 


Ot 


30 1 


SN541 1 1 


J.W 


SN74111 


J.N 


80 


120 


P 


25 


100 


20 1 


St 


SN54110 


J.W 


SN74110 


J.N 


80 


120 




110 


75 


3t 


21 


SN54S74 


J.W 


SN74S74 


J.N 


76 


132 




43 


75 


1St 


5t 


SNS4H74 


J.W 


SN74H74 


J.N 


76 


124 


Q 


33 


10 


25 1 


St 


SN54LS74 


J.W 


SN74LS74 


J.N 


76 


130 




25 


43 


20 1 


5t 


SN5474 


J.W 


SN7474 


J.N 


76 


120 




3 


4 


50 1 


15t 


SNS4L74 


J.N.T 


SN74L74 


J.N.T 


76 


128 



UThe arrow Indicates the edge of the clock pulse used for reference: t for the rising edge, I for the falling edge. 

t Pago numbers with "S-" preceding the number refer to pages In this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ) . 
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MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS 
ELECTRICAL TABLES— PAGE 134* 



DESCRIPTION 


NO. OF INPUTS 


OUTPUT 
PULSE 
RANGE 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 
PAGE NO.* 


POSITIVE 


NEGATIVE 


-B5°Cto 12S°C 


0°C to 70°C 


SINGLE 




2 
2 


40 ns-28 s 
40 ns-28 s 


90 mW 
40 mW 


SN54121 
SN54L121 


J.W 
J.NJ 


SN74121 
SN74L121 


J.N 
J.N.T 


82 


DUAL 




1 
1 
1 
1 


20 ns- 70s 
20 ns-49 s 
20 ns-28 s 
20 ns-21 s 


23 mW 
23 mW 
130 mW 
130 mW 


SN54LS221 
SNS4221 


J.W 
J.W 


SN74LS221 
SN74221 


J.N 
J.N 


S-69 



RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 
ELECTRICAL TABLES-PAGE 138* 



DESCRIPTION 


NO. OF INPUTS 


DIRECT 
CLEAR 


OUTPUT 
PULSE 


TYP 
TOTAL 


DEVICE TYPE 
AND PACKAGE 


PIN 

ASSIGNMENTS 




POSITIVE 


NEGATIVE 


RANGE 


POWER 


-55° C to 125°C 


0°C to 70"C 


PAGE NO.* 




2 


2 


Yes 


45 ns— 


115mW 


SN54122 


J.W 


SN74122 


J.N 


82 


SINGLE 


2 


2 


Yes 


90 ns— 


55 mW 


SN54L122 


J.N.T 


SN74L122 


J.N.T 


82 




2 


2 


Yes 


45 ns— 


30 mW 


SN54LS122 


J.W 


SN74LS122 


J.N 


S-58 




1 


1 


Yes 


45 ns-«> 


230 mW 


SN54123 


J.W 


SN74123 


J.N 


82 


DUAL 


1 


1 


Yes 


90 ns— 


115mW 


SN54L123 


J 


SN74L123 


J. N 


82 




1 


1 


Yes 


45 ns— 


60 mW 


SN54LS123 


J.W 


SN74LS123 


J. N 


S-58 



5-R LATCHES 
ELECTRICAL TABLES-PAGE 141* 





TYPICAL 


TYP TOTAL 




DEVICE TYPE 




PIN 


DESCRIPTION 


PROPAGATION 


POWER 


AND PACKAGE 




ASSIGNMENTS 




DELAY TIME 


DISSIPATION 


-55°Cto 125°C 


0°C to 70° C 


PAGE NO.* 


QUADRUPLE £6 LATCHES 


12 ns 


19 mW 


SN54LS279 


J.W 


SN74LS279 


J.N 


S-82 




12 ns 


90 mW 


SN54279 


J.W 


SN74279 


J.N 


85 



BUS INTERFACE GATES WITH 3-STATE TOTEM-POLE OUTPUTS 
ELECTRICAL TABLES-PAGE 142* 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYP POWER 
DISSIPATION 
PER GATE 


DEVICE TYPE 
AND PACKAGES 


PIN 

ASSIGNMENTS 
PAGE NO.* 


-55°Cto125°C 


0°C to 70'C 


HEX BUS DRIVERS 


12 ns 


54 mW 


SN54365 
SN54367 


J.W 
J.W 


SN 74365 
SN74367 


J.N 
J.N 


S-84 


HEX INVERTER BUS DRIVERS 


11 ns 


49 mW 


SN54366 
SN54368 


J.W 
J.W 


SN 74366 
SN74368 


J.N 
J.N 


S-84 


QUADRUPLE BUS BUFFERS 


10 ns 
10 ns 


40 mW 
45 mW 


SN54125 ■ 
SN54126 


J.W 
J.W 


SN74125 
SN74126 


J.N 
J.N 


83 


12-INPUT 

POSITIVE-NAND GATES 


4.5 ns 


45 mW 


SN54S134 


J.W 


SN74S134 


J.N 


84 



CLOCK GENERATOR CIRCUITS 



DESCRIPTION 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE NO.* 


-5S°Cto 125°C 


0°C to 70°C 


QUADRUPLE COMPLEMENTARY-OUTPUT 
LOGIC ELEMENTS 


125 mW 


SN54265 


J.W 


SN74265 


J.N 


S-77 


DUAL VOLTAGE-CONTROLLED OSCILLATORS 


90 mW 
525 mW 


SN54LS124 
SN54S124 


J.W 
J.W 


SN74LS124 
SN74S124 


J.N 
J.N 


S-62 



*Pago numbers with "S-" preceding tho number refer to pages In this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-411). Electrical tables for devices in this supplement are on the same page as (or immediately following) the pin 
assignments. 
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ADDERS 



DESCRIPTION 


TYPICAL 
CARRY 
TIME 


TYPICAL 
ADD 
TIME 


TYP POWER 
DISSIPATION 
PER BIT 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO.* 


-55° C to 12S°C 


0°C to 70' 


C 


SINGLE 1-BIT GATED FULL ADDERS 


10.5 ns 


52 ns 


105 mW 


SN5480 


J.W 


SN7480 


J.N 


187 


SINGLE 2-BIT FULL ADDERS 


14.5 ns 


25 ns 


87 mW 


SN5482 


J.W 


SN7482 


J.N 


195 


SINGLE 4-BIT FULL ADDERS 


10 ns 
10 ns 
10 ns 
10ns 


15 ns 

15 ns 

16 ns 
16ns 


24 mW 
24 mW 
76 mW 
76 mW 


SN54LS83A 
SN54LS283 
SN5483A 
SN54283 


J.W 
J.W 
J.W 
J.W 


SN74LS83A 
SN74LS283 
SN7483A 
SN74283 


J.N 
J.N 
J.N 
J.N 


S-115 
S-276 
S-115 
S-276 


DUAL 1-BIT CARRY-SAVE FULL ADDERS 


11 ns 


11 ns 


110mW 


SN54H183 


J.W 


SN74H183 


J.N 


396 


ACCUMULATORS. ARITHMETIC LOGIC UNITS. LOOK-AHEAD CARRY GENERATORS 




DESCRIPTION 


TYPICAL 
CARRY 
TIME 


TYPICAL 
ADD 
TIME 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO. f 


-55° C to 1 


25°C 


0°C to 70 


"C 


4-BIT PARALLEL 
BINARY ACCUMULATORS 


10 ns 


20 ns 


720 mW 


SN54S281 


J.W 


SN74S281 


J.N 


S-271 


4-BIT ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 


11 ns 
7 ns 
12.5 ns 
16 ns 


20 ns 
11 ns 
24 ns 
24 ns 


525 mW 
600 mW 
455 mW 
102 mW 


SN54S181 

SN54181 

SN54LS181 


J.W 
J.W 
J.W 


SN74S381 
SN74S181 
SN74181 
SN74LS181 


N 
J.N 
J.N 
J.N 


S-312 
381 
381 
381 


LOOK-AHEAD CARRY GENERATORS 


7 ns 
13ns 




260 mW 
180 mW 


SN54S182 
SN54182 


J.W 
J.W 


SN74S182 
SN74182 


J.N 
J.N 


392 



MULTIPLIERS 



DESCRIPTION 


DEVICE TYPE AND PACKAGE 


PAGE 
NO* 


-55°Cto 125°C 


0°Cto 70° C 




2-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS 


SN54LS261 


J.W 


SN74LS261 


J.N 


S-248 


4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS 


SN54284, SN54285 


J.W 


SN74284. SN74285 
SN74S274 


J.N 
N 


496 
S-262 


7-BIT-SLICE WALLACE TREE 


SN54S275 


J 


SN74S275 


J.N 


S-262 


25-MHz 6-BIT-BINARY RATE MULTIPLIERS 


SN5497 


J.W 


SN7497 


J.N 


248 


25-MHz DECADE RATE MULTIPLIERS 


SN54167 


J.W 


SN74167 


J.N 


347 



COMPARATORS 



DESCRIPTION 


TYPICAL 
COMPARE 
TIME 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO* 


-55° C to 125° C 


0°C to 70 


'C 


4-BIT MAGNITUDE COMPARATORS 


11.5 ns 
21 ns 

23.5 ns 
82 ns 


365 mW 
275 mW 
52 mW 
20 mW 


SN54S85 
SN5485 
SN54LS85 
SN54L85 


J.W 
J.W 
J.W 
J 


SN74S8S 
SN7485 
SN74LS85 
SN74L8S 


J. N 
J.N 
J.N 
J.N 


S-119 


PARITY GENERATORS/CHECKERS 




DESCRIPTION 


TYPICAL 
DELAY 
TIME 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO. T 


-5S°C to 125°C 


0°Cto 70 


°C 


9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


13 ns 


335 mW 


SN54S280 


J.W 


SN74S280 


J.N 


491 


8-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


35 ns 


170mW 


SN54180 


J.W 


SN74180 


J.N 


379 



tpage numbers with "S-" preceding the number refer to pages In this supplement; those without "S" refer to pages In 77ie TTL Data Book for 
Design Engineers (cc-41 1 ). 
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OTHER ARITHMETIC OPERATORS 





TYPICAL 


TYP TOTAL 


DEVICE TYPE 




PAGE 
NO.t 


DESCRIPTION 


DELAY 


POWER 


AND PACKAGE 






TIME 


DISSIPATION 


-5S°C to 12S°C 


0°Cto70°C 




7 ns 


250 mW 


SN54S86 


J.W 


SN74S86 


J, N 


209 


QUADRUPLE 2-INPUT EXCLUSIVE-OR 
GATES WITH TOTEM-POLE OUTPUTS 


10 ns 
10 ns 
14 ns 


30 mW 
30 mW 
150 mW 


SN54LS86 

SN54LS386 

SN5486 


J.W 
J.W 
J.W 


SN74LS86 

SN74LS386 

SN7486 


J.N 
J. N 
J, N 


209 
S-315 
209 




SSns 


15 mW 


SN54L86 


J.N.T 


SN74L86 


J.N.T 


209 


QUADRUPLE 2-INPUT EXCLUSIVE-OR 6ATES 


18 ns 


30 mW 


SN54LS136 


J.W 


SN74LS136 


J.N 


271 


WITH OPEN-COLLECTOR OUTPUTS 


27 ns 


150 mW 


SN54136 


J.W 


SN74136 


J, N 


QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 


18 ns 


40 mW 


SN54LS266 


J.W 


SN74LS266 


J.N 


486 


QUADRUPLE EXCLUSIVE OR/NOR GATES 


8 ns 


325 mW 


SN54S135 


J.W 


SN74S135 


J.N 


269 


4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENT 


14 ns 


270 mW 


SN54H87 


J.W 


SN74H87 


J.N 


214 



SHIFT REGISTERS 





NO 


SHIFT 
FREQ 


SERIAL 


ASYNC 
CLEAR 


MODES 


TYP TOTAL 


DEVICE TYPE 




PAGE 
NO. T 


DESCRIPTION 


OF 


DATA 


■H- 


•4+ 


o 
< 


Q 
_1 


POWER 


AND PACKAGE 






BITS 


INPUT 


K 

0> 


-J 

cn 


o 

_l 


o 

X 


DISSIPATION 


-55°C to 125°C 


0°C to 70°C 




8 


50 MHz 


D 


Low 


X 


X 


X 


X 


750 mW 






SN74S299 


N 


S-301 


PARALLEL-IN 


25 MHz 


D 


Low 


X 


X 


X 


X 


360 mW 


SN54198 


J.W 


SN74198 


J. N 


456 


PARALLEL-OUT 




70 MHz 


D 


Low 


X 


X 


X 


X 


450 mW 


SN54S194 


J.W 


SN74S194 


J. N 




(BIDIRECTIONAL) 


4 


25 MHz 


D 


Low 


X 


X 


X 


X 


75 mW 


SN54LS194A 


J.w 


SN74LS194A 


J.N 


S-215 






25 MHz 


D 


Low 


X 


X 


X 


X 


195 mW 


SN54194 


J.W 


SN74194 


J,N 






8 


25 MHz 


J-K 


Low 


X 




X 


X 


360 mW 


SN54199 


J.W 


SN74199 


J.N 


456 






10 MHz 


D 


Low 


X 




X 




60 mW 


SN54LS96 


J.W 


SN74LS96 


J.N 






5 


10 MHz 


D 


Low 


X 




X 




240 mW 


SN5496 


J.W 


SN7496 


J.N 


S-147 






5 MHz 


D 


Low 


X 




X 




120 mW 


SN54L96 


J 


SN74L96 


J f N 








70 MHz 


J-K 


Low 


X 




X 




375 mW 


SNS4S195 


J.W 


SN74S195 


J.N 


S-223 






30 MHz 


J-K 


Low 


X 




X 




195 mW 


SN54195 


J.W 


SN74195 


J. N 


S-223 


PARALLEL-IN. 
PARALLEL-OUT 




25 MHz 
25 MHz 
25 MHz 


D 
D 
D 


Low 
None 
Low 


X 
X 
X 




X 
X 
X 


X 


75 mW 
195 mW 
230 mW 


SN54LS395 

SN5495A 

SN54179 


J.W 
J.W 
J.W 


SN74LS395 

SN7495A 

SN74179 


J. N 
J. N 
J.N 


S-325 
S-141 
375 




4 


25 MHz 


D 


None 


X 




X 


X 


230 mW 


SN54178 


J.W 


SN74178 


J. N 


375 






30 MHz 


J-K 


Low 


X 




X 




70 mW 


SN54LS195A 


J.W 


SN74LS195A 


J.N 


S-223 






25 MHz 


D 


None 


X 




X 




65 mW 


SN54LS95B 


J.W 


SN74LS95B 


J.N 


S-141 






25 MHz 


D 


t None 


X 




X 




70 mW 


SN54LS295A 


J.W 


SN74LS295A 


J.N 


S-293 






3 MHz 


J-K 


None 


X 




X 




19 mW 


SN54L99 


J 


SN74L99 


J.N 


255 






3 MHz 


D 


None 


X 




X 




19 mW 


SN54L95 


J.N.T 


SN74L95 


J.N.T 


S-141 


SERIAL-IN. 
PARALLEL-OUT 


8 


25 MHz 
25 MHz 
12 MHz 


Gated D 
Gated D 
Gated D 


Low 
Low 
Low 


X 
X 
X 








80 mW 
167 mW 
84 mW 


SN54LS164 

SN54164 

SN54L164 


J.W 
J.W 
J.N.T 


SN74LS164 

SN74164 

SN74L164 


J.N 
J.N 
J.N.T 


S-186 


PARALLEL-IN. 
SERIAL-OUT 


8 


25 MHz 
20 MHz 


D 
D 


None 
Low 


X 
X 




X 
X 


X 
X 


210 mW 
360 mW 


SN54165 
SNS4166 


J.W 
J.W 


SN74165 
SN74166 


J.N 
J, N 


339 
343 


4 


10 MHz 


D 


High 


X 




X 




17SmW 


SN5494 


J.W 


SN7494 


J.N 


234 


SERIAL-IN, 
SERIAL-OUT 


8 


10 MHz 
10 MHz 
3 MHz 


Gated D 
Gated D 
Gated D 


None 
None 
None 


X 
X 
X 








60 mW 
175mW 
17.5mW 


SN54LS91 
SN5491A 
SN54L91 


J.W 
J.W 
J.N.T 


SN74LS91 
SN7491A 
SN74L91 


J.N 
J.N 
J.N.T 


S-136 



tpage number* with "S-" preceding the number refer to pages in this supplomont; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 
tS-R s shift right, S-L s shift left 
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REGISTER FILES 



DESCRIPTION 


TYPICAL 
ADDRESS 
TIME 


TYP READ 
ENABLE 
TIME 


DATA 
INPUT 
RATE 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO.* 


-55°C to 125°C 


0°C to 70 


°C 


EIGHT WORDS OF TWO BITS 


33 ns 


15 ns 


20 MHz 


560 mW 






SN74172 


J.N 


356 


FOUR WORDS OF FOUR BITS 


27 ns 
30 ns 


15 ns 
15 ns 


20 MHz 
20 MHz 


125mW 
635 mW 


SN54LS170 
SN54170 


J.W 
J.W 


SN74LS170 
SN74170 


J, N 
J, N 


S-203 


FOUR WORDS OF FOUR BITS 
(3-STATE OUTPUTS) 


24 ns 


19 ns 


20 MHz 


135mW 


SN54LS670 


J.W 


SN74LS670 


J.N 


S-332 



OTHER REGISTERS 



DESCRIPTION 


FREQ 


ASYNC 
CLEAR 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICt 
AND PA 
-55°Cto 125°C 


•TYPE 
CKAGE 

0°Cto 


70°C 


PAGE 
NO.* 


OCTAL D-TYPE REGISTERS 












SN74S273 


N 


S-260 


HEX D-TYPE REGISTERS 


75 MHz 
30 MHz 
25 MHz 


Low 
Low 
Low 


450 mW 
80 mW 
225 mW 


SN54S174 

SN54LS174 

SN54174 


J.W 
J.W 
J.W 


SN74S174 

SN74LS174 

SN74174 


J.N 
J, N 
J, N 


363 
363 
363 


QUADRUPLE D-TYPE REGISTERS 


75 MHz 
30 MHz 
25 MHz 


Low 
Low 
Low 


300 mW 
55 mW 
150 mW 


SN54S175 

SN54LS175 

SN54175 


J,W 
J.W 
J.W 


SN74S175 

SN74LS175 

SN74175 


J.N 
J.N 
J.N 


363 
363 
363 


QUADRUPLE MULTIPLEXERS 
WITH STORAGE 


25 MHz 
25 MHz 
3 MHz 


None 
None 
None 


65 mW 
195mW 
25 mW 


SN54LS298 

SN54298 

SN54L98 


J.W 
J.W 
J 


SN74LS298 

SN74298 

SN74L98 


J.N 
J. N 
J. N 


S-296 
S-296 
253 


8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 


50 MHz 


Low 


750 mW 






SN74S299 


N 


S-301 


QUADRUPLE BUS-BUFFER REGISTERS 


25 MHz 


High 


250 mW 


SN54173 


J.W 


SN741 73 


J.N 


360 



LATCHES 





NO. 






TYPICAL 


TYP TOTAL 


DEVICE TYPE 




PAGE 


DESCRIPTION 


OF 


CLEAR 


OUTPUTS 


DELAY 


POWER 


AND PACKAGE 




NO.* 




BITS 






TIME 


DISSIPATION 


-55°C to 125°C 


0°Cto70 


°C 




8 


Low 


Q 


11 ns 


250 mW 


SN54116 


J.W 


SN74116 


J. N 


261 




None 


Q 


15 ns 


320 mW 


SN54100 


J.W 


SN74100 


J.N 


259 






None 


Q.Q 


11 ns 


32 mW 


SN54LS75 


J.W 


SN74LS75 


J.N 




DG (CLOCKED) LATCHES 


4 


None 
None 
None 


Q 
Q.Q 
Q 


10 ns 
15 ns 
15 ns 


35 mW 
160 mW 
160 mW 


SN54LS77 

SN5475 

SN5477 


W 

J.W 
W 


SN7475 


J, N 


S-109 






None 


Q.Q 


30 ns 


80 mW 


SN54L75 


J 


SN74L75 


J.N 








None 


Q 


30 ns 


80 mW 


SN54L77 


T 


SN74L77 


T 




&R Latches (SSI) 




None 


Q 


12 ns 


19 mW 


SN54LS279 


J.W 


SN74LS279 


J.N 


S-82 


4 


None 


Q 


12 ns 


90 mW 


SN54279 


J.W 


SN74279 


J f N 


85 



t Pago numbers with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1). 



Texas Instruments s-25 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



MSI/LSI FUNCTIONS 

FUNCTIONAL INDEX/SELECTION GUIDE 



READ-ONLY MEMORIES (ROM's, PROM'S) 



DESCRIPTION 


ORGANI- 
ZATION 


TYPE 
OF 


TYPICAL 
ADDRESS 


TYPICAL 
ENABLE 


TYP POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO.+ 




OUTPUT 


TIME 


TIME 


PER BIT 


-55°C to 125°C 


0°C to 70°C 




512 X 4 


O-C 


45 ns 


15 ns 


0.26 mW 


SN54S270 


J 


SN74S270 


J.N 


S-254 


2048-BIT ROM 


256X8 


O-C 


45 ns 


15ns 


0.26 mW 






SN74S271 


N 


S-254 




512X4 


3-State 


45 ns 


15 ns 


0.26 mW 


SN54S370 


J 


SN74S370 


J.N 


S-308 




256 X8 


3-State 


45 ns 


15 ns 


0.26 mW 






SN74S371 


N 


S-3C8 


1024-BIT PROM 


256 X4 


3-State 


40 ns 


15 ns 


0.49 mW 






SN74S287 


J.N 


S-279 




256X4 


O-C 


40 ns 


15 ns 


0.49 mW 






SN74S387 


J.N 


S-317 


1024-BIT ROM 


256 X4 


O-C 


40 ns 


20 ns 


0.46 mW 


SN54187 


J.W 


SN74187 


J.N 


410 


512-BIT PROM 


64X8 


O-C 


50 ns 


47 ns 


0.6 mW 


SN54186 


J.W 


SN74186 


J.N 


404 


256-BIT PROM 


32X8 


O-C 


29 ns 


28 ns 


1.3 mW 






SN74188A 


J,N 


414 


256-BIT ROM 


32X8 


O-C 


26 ns 


22 ns 


1.1 mW 


SN5488A 


J.W 


SN7488A 


J.N 


216 


RANDOM ACCESS READ-WRITE MEMORIES (RAM's) 


DESCRIPTION 


ORGANI- 
ZATION 


TYPE 
OF 


TYPICAL 
ADDRESS 


TYPICAL 
ENABLE 


TYP POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO. f 




OUTPUT 


TIME 


TIME 


PER BIT 


-55°C to 125°C 


0°C to 70° C 


256-BIT 

READ/WRITE 

MEMORY 


256 X 1 


3-State 


30 ns 


9 ns 


1.7 mW 


SN54S200 


J.W 


SN74S200 


J.N 


466 


256 X 1 


3-State 


42 ns 


17 ns 


1.8 mW 






SN74200 


J, N 


463 


256 X 1 


O-C 


32 ns 


17 ns 


1.7 mW 


SN54S206 


J.W 


SN74S206 


J.N 


470 


256 X 1 


3-State 


42 ns 


17 ns 


1.9 mW 






SN74S201 


J.N 


S-230 


64-BIT 


16X4 


3-State 


25 ns 


12 ns 


5.9 mW 


SN54S189 


J.W 


SN74S189 


J.N 


S-211 


READ WRITE 


16X4 


O-C 


25 ns 


12 ns 


5.9 mW 


SN54S289 


J.W 


SN74S289 


J.N 


S-283 


MEMORY 


16X4 


O-C 


32 ns 


30 ns 


5.9 mW 






SN7489 


J.N 


220 


16-BIT 

READ/WRITE 
MEMORY 


16X 1 
16X 1 


O-C 
O-C 


15 ns 
15 ns 


15 ns 
15 ns 


14 mW 
14 mW 


SN5481A 
SN5484A 


J.W 
J.W 


SN7481A 
SN7484A 


J.N 
J.N 


190 
190 


16-BIT 






















MULTIPLE-PORT 


8X2 


3-State 


33 ns 


15 ns 


35 mW 






SN74172 


J.N 


356 


REGISTER FILE 






















16-BIT 

REGISTER FILE 


4X4 
4X4 


O-C 
O-C 


27 ns 
30 ns 


15 ns 
15 ns 


7.8 mW 
40 mW 


SN54LS170 
SN54170 


J.W 
J.W 


SN74LS170 
SN74170 


J.N 
J.N 


S-203 
S-203 


4X4 


3-State 


24 ns 


19 ns 


9.3 mW 


SN54LS670 


J.W 


SN74LS670 


J. N 


S-332 



CODE CONVERTERS 



DESCRIPTION 


TYPICAL 
DELAY TIME 
PER PACKAGE 
LEVEL 


TYPICAL 
TOTAL POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO.* 


-55°Cto 125°C 


0°Cto70°C 


6-LINE-BCD TO 6-LINE 
BINARY, OR 4-LINE TO 4-LINE 
BCD 9*s/BCD 10/s CONVERTERS 


25 ns 


280 mW 


SN54184 


J.W 


SN74184 


J.N 


398 


6-BIT-BINARY TO 6-B IT-BCD CONVERTERS 


25 ns 


280 mW 


SN54185A 


J.W 


SN74185A 


J. N 


398 



Tpago numbers with "S-" preceding the number refer to pages in this supplement; thoto without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 



s-26 Texas Instruments 



NCORPOR ATED 
POST OFFICE BOX 0012 • OALLAS. TEXAS 7B322 



MSI/LSI FUNCTIONS 
FUNCTIONAL INDEX/SELECTION GUIDE 



PRIORITY ENCODERS/REGISTERS 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYPICAL 
TOTAL POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO. T 


-55°Cto 125°C 


0°C to 70 


fc 


FULL BCD PRIORITY ENCODERS 


10 ns 


225 mW 


SN54147 


J.W 


SN74147 


J.N 


290 


CASCADABLE OCTAL PRIORITY ENCODERS 


12 ns 


190 mW 


SN54148 


J.W 


SN74148 


J.N 


290 


4-BIT CASCADABLE PRIORITY REGISTERS 


35 ns 


275 mW 


SN54278 


J.W 


SN74278 


J.N 


488 



PULSE SYNCHRONIZERS 



DESCRIPTION 


TYPICAL 
DELAY 
TIME 


TYP TOTAL 

POWER 
DISSIPATION 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO* 


-55° C to 125° C 


0°C to 70° C 


DUAL 30-MHz PULSE SYNCHRONIZERS/DRIVERS 


16 ns 


255 mW 


SN54120 J.W 


SN74120 J.N 


264 



DATA SELECTORS/MULTIPLEXERS 



DESCRIPTION 




TYPICAL DELAY TIMES 


TYP TOTAL 
POWER 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO. + 


TYPE 
OF 
OUTPUT 


DATA TO 

INV 
OUTPUT 


DATA TO 
NON-1 NV 
OUTPUT 


FROM 
ENABLE 


DISSIPATION 


-55° C to 12 


!5°C 


0°C to 70 


°C 


16-LINE-TO-1-LINE 


2-State 


11 ns 




18 ns 


200 mW 


SN54150 


J, W 


SN74150 


J.N 


294 


DUAL 

8-LINE-TO-1-LINE 


3-State 


10 ns 




17 ns 


220 mW 






SN74351 


N 


S-305 


8-LINE-TO-1-LINE 


3-State 
3-State 
3-State 
2-State 
2-State 
2-State 
2-State 
2-State 


4.5 ns 
17 ns 
17 ns 
4.5 ns 
8 ns 
8 ns 
11 ns 
11 ns 


8 ns 
21 ns 
21 ns 

8 ns 
16 ns 

18 ns 


14 ns 
21 ns 

21 ns 
9 ns 

22 ns 

27 ns 
18 ns 


275 mW 
250 mW 
35 mW 
225 mW 
145 mW 
130 mW 
30 mW 
28 mW 


SN54S251 

SN54251 

SN54LS251 

SN54S151 

SN54151A 

SN54152A 

SN54LS151 

SN54LS152 


J.W 
J.W 
J.W 
J.W 
J.W 
W 

J.W 
W 


SN74S251 

SN74251 

SN74LS2S1 

SN74S151 

SN74151A 

SN74LS151 


J.N 
J. N 
J.N 
J.N 
J.N 

J. N 


473 
473 
473 
294 
294 
294 
294 
294 


DUAL 

4-LINE-TO-1-LINE 


3-State 
2-State 
2-State 
2-State 
2-State 




12 ns 
6 ns 
14 ns 
14 ns 
27 ns 


16 ns 
9.5 ns 

17 ns 
17ns 
34 ns 


35 mW 
225 mW 
180 mW 
31 mW 
90 mW 


SM54LS253 

SN54S153 

SN54153 

SN54LS153 

SN54L153 


J.W 
J.W 
J.W 
J.W 

J 


SN74LS253 

SN74S153 

SN74153 

SN74LS153 

SN74L153 


J.N 
J.N 
J.N 
J.N 
J.N 


480 
302 
302 
302 
302 


QUADRUPLE 
2-LINE-TO-1-LINE 
WITH STORAGE 


2-State 
2-State 




20 ns 
from 
clock 




65 mW 
195mW 


SN54LS298 
SN54298 


J.W 
J.W 


SN74LS298 
SN74298 


J.N 
J.N 


S-296 
S-296 


QUADRUPLE 
2-LINE-TO-1-LINE 


3-State 
3-State 
2-State 

2- State 

3- State 
3-State 
2-State 
2-State 
2-State 
2-State 


4 ns 
4 ns 
12 ns 
7 ns 


5 ns 

5 ns 

12 ns 

9 ns 
9 ns 
18 ns 


14 ns 
14 ns 

7 ns 

8 ns 
20 ns 
20 ns 
12 ns 
14 ns 
14 ns 
27 ns 


280 mW 
320 mW 
195 mW 
250 mW 
35 mW 
50 mW 
24 mW 
49 mW 
150mW 
75 mW 


SN54S258 

SN54S257 

SN54S158 

SN54S157 

SN54LS258 

SN54LS257 

SN54LS158 

SN54LS157 

SN54157 

SN54L157 


J.W 
J.W 
J.W 
J.W 
J.W 
J,W 
J.W 
J.W 
J.W 

J 


SN74S258 

SN74S257 

SN74S158 

SN74S157 

SN74LS258 

SN74LS257 

SN74LS158 

SN74LS157 

SN74157 

SN74L157 


J.N 
J.N 
J.N 
J. N 
J.N 
J, N 
J.N 
J. N 
J. N 
J.N 


S-244 
S-244 
S-163 
S-163 
S-244 
S-244 
S-163 
S-163 
S-163 
S-163 



tPage numbert with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1). 



Texas Instruments s-27 

INCORPORATED 
POST OFFICE BOX 3012 . OALLA3. TEXAS 79222 



MSI/LSI FUNCTIONS 

FUNCTIONAL INDEX/SELECTION GUIDE 



DECODERS/DEMULTIPLEXERS 



DESCRIPTION 


TYPE OF 
OUTPUT 


TYPICAL 
SELECT 


TYPICAL 
ENABLE 


TYP TOTAL 
POWER 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO.* 




TIME 


TIME 


DISSIPATION 


-S5°C to 125°C 


0°Cto70°C 




Totem-Pole 


23 ns 


19 ns 


170mW 


SN54154 


J.W 


SN74154 


J.N 


308 


4-LINE-TO-1 6-LINE 


T mt> ty\-P f\tt> 
i uiBiit-ruio 


46 ns 


jo ns 


85 mW 


SN54L154 


J 


SN74L154 


J.N 


308 




Open-Collector 


*h ns 


19 ns 


170 mW 


SN54159 


J.W 


SN74159 


J.N 


323 


4-LINE-TO-10-LINE, 
BCD-TO-DECIMAL 


Totem-Pole 
Totem^Pole 
Totem-Pole 


i / ns 
17ns 
34 ns 




35 mW 
140 mW 
70 mW 


SN54LS42 

SN5442A 

SN54L42 


J.W 
J.W 
J 


SN54LS42 

SN7442A 

SN74L42 


J.N 
J. N 
J, N 


S-91 


4.1 IWF.Tn.in.1 INF 


Totem-Pole 


i / ns 




ihu mw 


SN5443A 


J.W 


SN7443A 


J.N 


S-91 


EXCESS- 3-TO-DECIMAL 


Totem-Pole 


34 ns 




70 mW 


SN54L43 


J 


SN74L43 


J. N 


4-LINE-TO-1 0-LINE 
EXCESS- 3-GRAY- 
TO-DECIMAL 


Totem-Pole 
Totem-Pole 


17 ns 
34 ns 




140 mW 
70 mW 


SN5444A 
SN54L44 


J.W 
J 


SN7444A 
SN74L44 


J.N 
J.N 


S-91 


3-LINE-TO-8-LINE 


Totem-Pole 
Totem-Pole 


8 ns 
22 ns 


7 ns 
21 ns 


225 mW 
31 mW 


SN54S138 
SN54LS138 


J.W 
J.W 


SN74S138 
SN74LS138 


J.N 
J.N 


274 
274 




Totem-Pole 


7.5 ns 


6 ns 


300 mW 


SN54S139 


J.W 


SN74S139 


J.N 


274 




Totem-Pole 


22 ns 


19 ns 


34 mW 


SN54LS139 


J.W 


SN74LS139 


J.N 


274 


DUAL 2-LINE-TO-4-LINE 


Totem-Pole 
Totem-Pole 


18 ns 
21 ns 


15 ns 

16 ns 


30 mW 
250 mW 


SN54LS155 
SN54155 


J.W 
J.W 


SN74LS155 
SN74155 


J.N 
J.N 


S-157 
S-157 




Open-Collector 


23 ns 


18 ns 


250 mW 


SN54156 


J.W 


SN74156 


J.N 


S-157 




Open-Collector 


33 ns 


26 ns 


31 mW 


SN54LS156 


J.W 


SN74LS156 


J. N 


S-157 



OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCHES 



DESCRIPTION 


OUTPUT 

SINK 
CURRENT 


OFF-STATE 
OUTPUT 
VOLTAGE 


TYP TOTAL 

POWER 
DISSIPATION 


BLANKING 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO.* 


-55°C to 125°C 


0°C to 70°C 


BCD COUNTER/ 
4-BIT LATCH/ 
BCD-TO-DECIMAL 
DECODER/DRIVER 


7 mA 


55 V 


340 mW 








SN74142 


J.N 


280 


BCD COUNTER/ 
4-BIT LATCH/ 
BCD-TO-SEVEN- 
SEGMENT DECODER/ 
LED DRIVER 


Constant 
Current 
15 mA 


7 V 


280 mW 


Ripple 


SN54143 


J.W 


SN74143 


J, N 


283 


BCD COUNTER/ 
4-BIT LATCH/ 
BCD-TO-SEVEN- 
SEGMENT DECODER/ 
LAMP DRIVER 


20 mA 
25 mA 


15 V 
15V 


280 mW 
280 mW 


Ripple 
Ripple 


SN54144 


J.W 


SN74144 


J.N 


283 
283 



RESULTANT DISPLAYS USING '143. '144 



1-1 
f— f 


1 

1 


f_ 


Zi 
_; 


7_l 
f 


|- 
—I 


/_! 


-| 
I 


I— I 
l—l 


IZI 
_f 





1 


2 


3 


4 


5 


6 


7 


8 


9 



tpago numbers with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 



s-28 Texas Instruments 



INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 73222 



MSI/LSI FUNCTIONS 
FUNCTIONAL INDEX/SELECTION GUIDE 



OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS 





OUTPUT 


OFF-STATE 


TYP TOTAL 




DEVICE TYPE 




PAGE 
NO.* 


DESCRIPTION 


SINK 


OUTPUT 


POWER 


BLANKING 


AND PACKAGE 






CURRENT 


VOLTAGE 


DISSIPATION 




-55° C to 125°C 


0°Cto 70 


"C 




80 mA 


30V 


215mW 


Invalid Codes 


SN5445 


J.W 


SN744S 


J.N 


171 




80 mA 


15V 


35 mW 


Invalid Codes 






SN74LS145 


J.N 


S-154 


DvU* 1 Cwl IVIM w 


12 mA 


15V 


35 mW 


Invalfd Codes 


SN54LS145 


J,W 






S-154 


UCv/UUCnO/un IV trig 


80 mA 


15V 


215mW 


Invlaid Codes 


SN54145 


J.W 


SN74145 


J.N 


S-154 




7 mA 


60V 


80 mW 


Invalid Codes 






SN74141 


J. N 


278 




40 mA 


30V 


320 mW 


Ripple 


SN5446A 


J.W 


SN7446A 


J.N 


S-96 




40 mA 


30V 


320 mW 


Ripple 


SN54246 


J.W 


SN74246 


J.N 


S-233 




40 mA 


15V 


320 mW 


Ripple 


SN5447A 


J.W 


SN7447A 


J.N 


S-96 




40 mA 


15 V 


320 mW 


Ripple 


SN54247 


J.W 


SN74247 


J.N 


S-233 




24 mA 


15V 


35 mW 


Ripple 






SN74LS47 


J.N 


S-96 




24 mA 


15 V 


35 mW 


Ripple 






SN74LS247 


J.N 


S-233 




12 mA 


15V 


35 mW 


Ripple 


SN54LS47 


J.W 






S-96 




12 mA 


15 V 


35 mW 


Ripple 


SN54LS247 


J.W 






S-233 




20 mA 


30 V 


133mW 


Ripple 


SN54L46 


J 


SN74L46 


J.N 


S-96 


BCD-TO- 


20 mA 


15 V 


133mW 


Ripple 


SN54L47 


J 


SN74L47 


J.N 


S-96 


SEVEN-SEGMENT 


6.4 mA 


5.5 V 


265 mW 


Ripple 


SN5448 


J.W 


SN7448 


J. N 


S-96 


DECODERS/DRIVERS 


6.4 mA 


5.5 V 


265 mW 


Ripple 


SN54248 


J.W 


SN74248 


J, N 


S-233 




6 mA 


5.5 V 


125 mW 


Ripple 






SN74LS48 


J.N 


S-96 




6 mA 


5.5 V 


125 mW 


Ripple 






SN74LS248 


J.N 


S-233 




2 mA 


5.5 V 


125 mW 


Ripple 


SN54LS48 


J.W 






S-96 




2 mA 


5.5 V 


125mW 


Ripple 


SN54LS248 


J.W 






S-233 




10 mA 


5.5 V 


165 mW 


Direct 


SN5449 


w 






S-96 




10 mA 


5.5 V 


265 mW 


Direct 


SN54249 


J.W 


SN74249 


J.N 


S-233 




8 mA 


5.5 V 


40 mW 


Direct 






SN74LS249 


J.N 


S-233 




4 mA 


5.5 V 


40 mW 


Direct 


SN54LS49 


J.W 


SN74LS49 


J.N 


S-96 




4 mA 


5.5 V 


40 mW 


Direct 


SN54LS249 


J.W 






S-233 



RESULTANT DISPLAYS USING '46A, '47 A. '48. '49. 'L46, 'L47, 'LS47. 'LS48, 'LS49 



\— 

I I 


I 
I 


E 


UJ 


1 1 
1 


Z! 


1 

\ZD 


1 

I- 


l~ 1 

O 


□ 
1 


IZ 


Zl 


1 1 




l_ 
l_ 









1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 




RESULTANT DISPLAYS USING '246, '247, '248. '249. 'LS247, 'LS248. 'LS249 




I I 

I I 


I 
I 


1 

!_ 


ZD 
_l 


1 1 
1 


1 

_l 


l — 
□ 


1 
1 


l"l 

iZl 


UJ 


IZ 


ZJ 


1 1 




I 

l_ 







1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 



tpoge numbor* with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 



Texas Instruments s-29 

INCORPORATED 
POST OFFICE BOX 3012 . DALLAS. TEXAS 79222 



MSI/LSI FUNCTIONS 

FUNCTIONAL INDEX/SELECTION GUIDE 



ASYNCHRONOUS COUNTERS (RIPPLE CLOCK)— NEGATIVE-EDGE TRIGGERED 



DESCRIPTION 


COUNT 
FREQ 


PARALLEL 
LOAD 


CLEAR 


TYP TOTAL 
POWER 


DEVICE TYPE 
AND PACKAGE 


rMUB 

NO.^ 






DISSIPATION 


-55° C to 12S°C 


0°Cto70°C 




50 MHz 


Yes 


Low 


240 mW 


SN54196 


J,W 


SN74196 


J.N 


451 




35 MHz 


Yes 


Low 


150 mW 


SN54176 


J.W 


SN74176 


J.N 


369 




32 MHz 


Set-to-9 


High 


40 mW 


SN54LS90 


J,W 


SN74LS90 


J.N 


S-127 


DECADE 


32 MHz 


Set-to-9 


High 


40 mW 


SN54LS290 


J ( W 


SN74LS290 


J.N 


S-287 


32 MHz 


Set-to-9 


High 


160 mW 


SN5490A 


J,W 


SN7490A 


J, N 


S-127 




32 MHz 


Set-to-9 


High 


160 mW 


SN54290 


J.W 


SN74290 


J.N 


S-287 




30 MHz 


Yes 


Low 


60 mW 


SN54LS196 


J.W 


SN74LS196 


J, N 


451 




3 MHz 


Set-to-9 


High 


20 mW 


SN54L90 


J.N.T 


SN74L90 


J.N.T 


S-127 




50 MHz 


Yes 


Low 


240 mW 


SN54197 


J.W 


SN74197 


J.N 


451 




35 MHz 


Yes 


Low 


150 mW 


SN54177 


J.W 


SN74177 


J.N 


369 




32 MHz 


None 


High 


39 mW 


SN54LS93 


J.W 


SN74LS93 


J.N 


S-127 


4-BIT BINARY 


32 MHz 


None 


High 


39 mW 


SN54LS293 


J.W 


SN74LS293 


J.N 


S-287 


32 MHz 


None 


High 


160 mW 


SN5493A 


J.W 


SN7493A 


J.N 


S-127 




32 MHz 


None 


High 


160 mW 


SN54293 


J.W 


SN74293 


J.N 


S-287 




30 MHz 


Yes 


Low 


60 mW 


SN54LS197 


J.W 


SN74LS197 


J.N 


451 




3 MHz 


None 


High 


20 mW 


SN54L93 


J.N.T 


SN74L93 


J.N.T 


S-127 


mVIDE-BY-12 


32 MHz 
32 MHz 


None 
None 


High 
High 


39 mW 
160 mW 


SN54LS92 
SN5492A 


J.W 
J.W 


SN74LS92 
SN7492A 


J.N 
J.N 


S-127 
S-127 


DUAL DECADE 


25 MHz 


None 


High 


210 mW 


SN54390 


J.W 


SN74390 


J.N 


S-321 


25 MHz 


Set-to-9 


Hifih 


225 mW 


SN54490 


J.W 


SN74490 


J.N 


S-328 


DUAL 4-BIT BINARY 


25 MHz 


None 


High 


190 mW 


SN54393 


J.W 


SN74393 


J.N 


S-321 



t Pago number* with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 
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MSI/LSI FUNCTIONS 
FUNCTIONAL INDEX/SELECTION GUIDE 



SYNCHRONOUS COUNTERS— POSITIVE-EDGE TRIGGERED 



DESCRIPTION 


COUNT 


PARALLEL 


CLEAR 


TYP TOTAL 
POWER 


DEVICE TYPE 
AND PACKAGE 


PAGE 
NO. T 




FREQ 


LOAD 




DISSIPATION 


~55"C to 125"C 


0°Cto 70" C 




40 MHz 


Sync 


Sync-L 


475 mW 


SN54S162 


J,W 


SN74S162 


J, N 






25 M Hz 


Sync 


Sync-L 


93 mW 


SN54LS162 


J, W 


SN74LS162 


J, N 




DECADE 


25 MHz 


Sync 


Async-L 


93 mW 


SN54LS160 


J,W 


SN74LS160 


J. N 


S-170 




25 MHz 


Sync 


Sync-L 


305 mW 


SN54162 


J, W 


SN74162 


J, N 






25 MH,* 


Sync 


Async-L 


305 mW 


SN54160 


J,W 


SN74160 


J, N 






■30 MHz 


Sync 


None 


500 mW 


SN54S168 


J, w 


SN74S168 


J, N 


S-192 




25 MHz 


Sync 


None 


100 mW 


SN54LS168 


J, w 


SN74LS168 


J, N 


S-192 




25 MHz 


Async 


Async-H 


85 mW 


SN54LS192 


J,W 


SN74LS192 


J, N 


427 


DECADE 


25 MHz 


Async 


Async-H 


325 mW 


SN54192 


J.W 


SN74192 


J, N 


427 


UP/DOWN 


20 MHz 


Async 


None 


100 mW 


SN54LS190 


J,W 


SN74LS190 


J, N 


417 




20 MHz 


Async 


None 


325 mW 


SN54190 


J, w 


SN74190 


J, N 


417 




3 Mil.: 


Async 


Async-H 


42 mW 


SN54L192 


J 


SN74L192 


J, N 


427 


DECADE 1 
RATE MULTIPLIER, N"7o 


25 MHz 


Set-to-9 


Async-H 


270 mW 


SN54167 


J, w 


SN74167 


J, N 


347 




40 MHz 


Sync 


Sync-L 


475 mW 


SN54S163 


J, w 


SN74S163 


J, N 






25 MHz 


Sync 


Sync-L 


93 mW 


SN54LS163 


J.W 


SN74LS163 


J, N 




4-BIT BINARY 


25 MHz 


Sync 


Async-L 


93 mW 


SN 54 LSI 61 


J, w 


SN74LS161 


J, N 


S-170 




25 MHz 


Sync 


Sync-L 


305 mW 


SN54163 


J,W 


SN74163 


J, N 






25 MHz 


Sync 


Async-L 


305 mW 


SN541B1 


J.W 


SN74161 


J, N 






40 MHz 


Sync 


None 


500 mW 


SN54S169 


J.W 


SN74S169 


J, N 


S-192 




25 MHz 


Sync 


None 


100 mW 


SN54LS169 


J.W 


SN74LS169 


J, N 


S-192 


4-BIT BINARY 


25 MHz 


Async 


Async-H 


85 mW 


SN54LS193 


J.W 


SN74LS193 


J, N 


427 


25 MHz 


Async 


Async-H 


325 mW 


SN54193 


J.W 


SN 74193 


J, N 


427 


UP/DOWN 


20 MHz 


Async 


None 


90 mW 


SN54LS191 


J, w 


SN74LS191 


J, N 


417 




20 MHz 


Async 


None 


325 mW 


SN54191 


J.W 


SN74191 


J, N 


417 




3 MHz 


Async 


Async-H 


42 mW 


SN54L193 


J 


SN74L193 


J, N 


427 


6-BIT BINARY ■, 
RATE MULTIPLIER, 


25 MHz 




Async-H 


345 mW 


SN5497 


J.W 


SN7497 


J, N 


248 



'Page numbers with "S-" preceding the number refer to pages in th is supplement; those without "S-" rotor to pages in The TTL Data Book for 
Design Engineers (cc-411). 
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BEAM-LEAD TTL CHIPS 

FUNCTIONAL INDEX/SELECTION GUIDE 



INVERTERS/NAND/NOR/AND/OR GATES WITH TOTEM-POLE OUTPUTS 



DESCRIPTION 




TYPICAL 

PROPAGATION 


TVD DntUCD 

TYr rUWfcrl 

DISSIPATION 


TEMPERATURE RANGE 


PAGE 
NO.t 






nci AV TIME 


DCD PftTC 

rcn uA I c 


— 55° C to 125°C 


0°C to 70° C 


HEX INVERTERS 


9.5 ns 


j. mw 


BL54LS04Y 


BL74LS04Y 


568 






9.5 ns 


O m |AJ 

z mvv 


BL54LS00Y 


BL74LS00Y 


568 


QUADRUPLE 2-INPUT POSITIVE-NAND GATES 




10 ns 


10 mW 




DL/4UUT 


543 






33 ns 


i mw 


BL54L00Y 


BL74LO0Y 


545 


TRIPLE 3-INPUT POSITIVE-NAND GATES 


9.5 ns 
10 ns 


2 mW 
10 mW 


BL54LS10Y 
BL5410Y 


BL74LS10Y 
BL7410Y 


S-341 
543 


DUAL-4-INPUT POSITIVE-NAND GATES 


9.5 ns 
33 ns 


2 mW 
1 mW 


BL54LS20Y 
BL54L20Y 


BL74LS20Y 
BL74L20Y 


568 
545 


8-INPUT POSITIVE-NAND GATES 


17 ns 
33 ns 


2 mW 
1 mW 


BL54LS30Y 
BL54L30Y 


BL74LS30Y 
BL74L30Y 


568 
549 


QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


10 ns 


2.75 mW 


BL54LS02Y 


BL74LS02Y 


568 


QUADRUPLE 2-INPUT POSITIVE-AND GATES 


12ns 


4.25 mW 


BL54LS08Y 


BL74LS08Y 


568 


TRIPLE 3-INPUT POSITIVE-AND GATES 


12 ns 


4.25 mW 


BL54LS11Y 


BL74LS11Y 


568 


DUAL 4-INPUT POSITIVE-AND GATES 


12 ns 


4.25 mW 


BL54LS21Y 


BL74LS21Y 


568 


QUADRUPLE 2-INPUT POSITIVE-OR GATES 


12 ns 


5mW 


BL54LS32Y 


BL74LS32Y 


568 


1 N VERTE RS/N AND/AND GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 




TYPICAL 
PROPAGATION 


TYP POWER 
DISSIPATION 


TEMPERATURE RANGE 


PAGE 
NO. T 






DELAY TIME 


PER GATE 


-55°C to 125°C 


0°C to 70°C 


HEX INVERTERS 


16 ns 


2 mW 


BL54LS05Y 


BL74LS05Y 


568 






16 ns 


2mW 


BL54LS01Y 


BL74LS01Y 


568 


QUADRUPLE 2-INPUT POSITIVE-NAND GATES 




16 ns 


2 mW 


BL54LS03Y 


BL74LS03Y 


568 






22 ns 


10 mW 


BL5401Y 


BL7401Y 


547 


DUAL 4-INPUT POSITIVE-NAND GATES 


16 ns 


2 mW 


BL54LS22Y 


BL74LS22Y 


568 


QUADRUPLE 2-INPUT POSITIVE-AND GATES 


20 ns 


4.25 mW 


BL54LS09Y 


BL74LS09Y 


568 


TRIPLE 3-INPUT POSITIVE-AND GATES 


20 ns 


4.25 mW 


BL54LS15Y 


BL74LS15Y 


568 


BUFFERS WITH TOTEM-POLE OUTPUTS 


DESCRIPTION 


LOW-LEVE 
OUTPUT 


L HIGH-LEVEL 
OUTPUT 


TYP POWER 
DISSIPATION 


TEMPERATURE RANGE 


PAGE 
NO* 




CURRENT 


VOLTAGE 


PER GATE 


-55° C to 12S°C 


0°C to 70°C 


QUADRUPLE 2-INPUT 


24 mA 


-1.2 mA 


4.3 mW 




BL74LS37Y 


568 


POSITIVE-NAND BUFFERS 


12 mA 


-1.2 mA 


4.3 mW 


BL54LS37Y 




QUADRUPLE 2-INPUT 


24 mA 


-1.2 mA 


5.5 mW 




BL74LS28Y 


568 


POSITIVE-NOR BUFFERS 


12 mA 


-1.2 mA 


5.5 mW 


BL54LS28Y 





BUFFERS WITH OPEN-COLLECTOR OUTPUTS 



DESCRIPTION 


LOW-LEVEL 
OUTPUT 
CURRENT 


HIGH-LEVEL 
OUTPUT 
VOLTAGE 


TYP POWER 
DISSIPATION 
PER GATE 


TEMPERATURE RANGE 


PAGE 
NO* 


-55 Cto125 C 


0°C to 70°C 


QUADRUPLE 2-INPUT 
POSITIVE-NAND BUFFERS 


24 mA 
12 mA 


5.5 V 
5.5 V 


4.3 mW 
4.3 mW 


BL54LS38Y 


BL74LS38Y 


568 


QUADRUPLE 2-INPUT 
POSITIVE-NOR BUFFERS 


24 mA 
12 mA 


5.5 V 
5.5 V 


5.45 mW 
5.45 mW 


BL54LS33Y 


BL74LS33Y 


568 



T Page numbers with "S-" precodirtg tho number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 
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BEAM-LEAD TTL CHIPS 
FUNCTIONAL INDEX/SELECTION GUIDE 



AND-OR-INVERT GATES 



DESCRIPTION 


TYPICAL 
PROPAGATION 
DELAY TIME 


TYP POWER 
DISSIPATION 
PER BIT 


TEMPERATURE RANGE 


PAGE 
NO.* 


-55°Cto 125°C 


0°C to 70° C 


4-WIDE 2-3-3-2-INPUT AND-OR-INVERT GATES 


12.5 ns 


4.5 mW 


BL54LS54Y 


BL74LS54Y 


568 


2-WIDE 4-INPUT AND-OR-INVERT GATES 


12.5 ns 
43 ns 


2.75 mW 
1.5 mW 


BL54LS55Y 
BL54L55Y 


BL74LS55Y 
BL74L55Y 


568 
551 


DUAL 2-WIDE AND-OR-INVERT GATES 


12.5 ns 


2.75 mW 


BL54LS51Y 


BL74LS51Y 


568 



FLIP-FLOPS 



DESCRIPTION 


TEMPERATURE RANGE 


PAGE 
NO.* 


-55°Cto125°C 


0°C to 70° C 


J-K EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR AND PRESET 


BL54L67Y 


BL74L67Y 


553 


DUAL J-K EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR AND PRESET 


BL54LS76Y 


BL74LS76Y 


S-341 


DUAL J-K EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR 


BL54L68Y 


BL74L68Y 


556 


DUAL J-K EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON 
CLEAR, AND COMMON CLOCK 


BL54L69Y 


BL74L69Y 


559 


DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH CLEAR 


BL5473Y 


BL7473Y 


562 


DUALD-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH CLEAR AND PRESET 


BL5474Y 


BL7474Y 


565 


MSI FUNCTIONS 


DESCR IPTION/F EATURES 


TEMPERATURE RANGE 


PAGE 
NO.* 


-55°Cto 125°C 


0°C to 70°C 


PARALLEL-IN, PARALLEL-OUT, 
4-BIT SHIFT REGISTERS 


BIDIRECTIONAL 


BL54LS194Y 


BL74LS194Y 


568 


D-TYPE SERIAL INPUT 


BL54LS95AY 


BL74LS95AY 


J-K SERIAL INPUTS 


BL54LS195Y 


BL74LS195Y 


THREE-STATE OUTPUTS 


BL54LS295Y 


BL74LS295Y 


DUAL 4-LINE-TO-1-LINE 

DATA SELECTORS/MULTIPLEXERS 


TWO-STATE OUTPUTS 


BL54LS153Y 


BL74LS153Y 


THREE-STATE OUTPUTS 


BL54LS253Y 


BL74LS253Y 


DECODERS/DEMULTIPLEXERS 


3-LINE-TO-8-LINE 


BL54LS138Y 


BL74LS138Y 


DUAL 2-LINE-TO-4-LINE 


BL54LS139Y 
BL54LS155Y 


BL74LS139Y 
BL74LS155Y 


30-MHz COUNTERS/LATCHES 


DECADE 


BL54LS196Y 


BL74LS196Y 


4-BIT BINARY 


BL54LS197Y 


BL74LS197Y 


4-BIT ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


BL54LS181Y 


BL74LS181Y 


QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


TOTEM-POLE OUTPUTS 


BL54LS86Y 


BL74LS86Y 


S-341 


OPEN-COLLECTOR OUTPUTS 


BL54LS136Y 


BL74LS136Y 


QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 


BL54LS266Y 


BL74LS266Y 



*Page numbort with "S-" preceding the number refer to pages in this supplement; those without "S-" refer to pages in The TTL Data Book for 
Design Engineers (CC-41 1 ). 
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RADIATION-HARDENED TTL 
FUNCTIONAL INDEX/SELECTION GUIDE 



INVERTERS AND POSITIVE-NAND GATES 



DESCRIPTION 


TYPE NO. 


PACKAGE 


PAGE NO.* 




RSN5404 


H 


585 


HEX INVERTERS 


RSN54H04 


H 


585 




RSN5400 


H 


581 


QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


RSN54H00 


H 


581 




RSN54L00 


H 


583 




RSN5410 


H 


581 


TRIPLE 3-INPUT POSITIVE-NAND GATES 


RSN54H10 


H 


581 




RSN54L10 


H 


583 


DUAL 3-INPUT POSITIVE-NAND GATE 


RSN54L130 


H 


583 


DUAL EXPANDABLE 3-INPUT POSITIVE-NAND GATE 


RSN54L131 


H 


583 




RSN5420 


H 


581 


DUAL 4-INPUT POSITIVE-NAND GATES 


RSN54H20 


H 


581 




RSN54L20 


H 


583 




RSN5440 


H 


586 


DUAL 4-INPUT POSITIVE-NAND BUFFERS 


RSN54H40 


H 


586 




RSN5431 


H 


581 


11-INPUT POSITIVE-NAND GATES 


RSN54H31 


H 


581 


AND-OR INVERT GATES 


DESCRIPTION 


TYPE NO. 


PACKAGE 


PAGE NO* 




RSN5457 


H 


587 


4-WIDE 3-3-2-3-INPUT AND-OR-INVERT GATES 


RSN54H57 


H 


587 




RSN54L57 


H 


589 




RSN54S8 


H 


587 


2-WIDE 4-INPUT AND-OR-INVERT GATES 


RSN54H58 


H 


587 


2-WIDE 3-INPUT, 2-WIDE 2-INPUT 


RSN5456 


H 


587 


DUAL AND-OR-INVERT GATES 


RSN54H56 


H 


587 


DUAL 2-WIDE 3-2-INPUT AND-OR-INVERT GATE 


RSN54H66 


H 


587 


FLIP-FLOPS 


DESCRIPTION 


TYPE NO. 


PACKAGE 


PAGE NO* 


S-R MASTER-SLAVE FLIP-FLOP 


RSN54L71 


H 


590 


J-K MASTER-SLAVE FLIP-FLOP 


RSN54L72 


H 


593 




RSN5474 


H 


596 ' 


DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


RSN54H74 


H 


596 




RSN54L74 


H 


596 


DUAL J-K EDGE-TRIGGERED FLIP-FLOP 


RSN54H103 


H 


600 


DECODER/DEMULTIPLEXER 


DESCRIPTION 


TYPE NO. 


PACKAGE 


PAGE NO.t 


3-LINE-TO-8-LINE DECODER/DEMULTIPLEXER 


RSN54H149 


H 


603 



*Pogo numbora with "S-" procodlng the number refer to page* In th!i tupplomont; thoto without "S-" rofor to page* In The TTL Data Book 
for Design Engineers (CC-41 1 ). 
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Ordering Instructions 

and 

Mechanical Data 



TTL INTEGRATED CIRCUITS MECHANICAL DATA 



ORDERING INSTRUCTIONS 



Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed in the page 
heading regardless of package. Except for the beam-lead chips, the availability of a circuit function in a particular 
package is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references 
refer to mechanical outline drawings shown in this section. Beam-lead chip designations and outlines are shown on 
individual data sheets. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE: SN 54LS75 J -00 
(1. Prefix) 

MUST CONTAIN TWO OR THREE LETTERS 
(From Individual Data Sheet) 



RSN Radiation-Hardened Circuit 

SN Standard Prefix 

SNM Mach IV, Level I 

SNA Mach IV, Level II 

SNC Mach IV, Level III 

SNH Mach IV, Level IV 

( 2. Unique Circuit Description" 
MUST CONTAIN FOUR TO EIGHT CHARACTERS 
(From Individual Data Sheet) 




Examples: 



5410 

74H10 

54S112 

54L78 

74LS295A 

741 88A 



(3. Package) 
MUST CONTAIN A SINGLE LETTER 
H. J, N,T,W 

(From Pin-Connection Diagram on Individual Data Sheet) 



T These circuits are shipped in one of the carriers shown 
below. Unless a specific method of shipment is specified 
by the customer (with possible additional costs), circuits 
will be shipped in the most practical carrier. Please contact 
your Tl sales representative for the method which will 
best suit your particular needs. 

Flat (H, T, W) 

— Mech-Pakette 
—Barnes Carrier 
—Milton Ross Carrier 



{4. Instructions (Dash No.)) 



MUST CONTAIN TWO NUMBERS 
(From Dash No. Column of Following Table) 



PACKAGES 


FORMED 
LEADS 


SOLDER- 
DIPPED 
LEADS 


INSULATOR 


CARRIER 


ORDER 
DASH 
NO. 


METAL FLAT PACKAGES 


T 


No 


No 


No 


t 


00 


T 


Yes 


No 


Yes 


t 


01 


T 


No 


No 


No 


Mech-Pak 


02 


T 


No 


No 


Yes 


Mech-Pak 


03 


T 


Yes 


No 


No 


Mech-Pak 


04 


T 


Yes 


No 


Yes 


Mech-Pak 


05 


T 


No 


No 


Yes 


r 


06 


T 


Yes 


No 


No 


t 


07 


T 


No 


Yes 


No 


t 


10 


T 


Yes 


Yes 


Yes 


t 


11 


T 


No 


Yes 


No 


Mech-Pak 


12 


T 


No 


Yes 


Yes 


Mech-Pak 


13 


T 


Yes 


Yes 


No 


Mech-Pak 


14 


T 


Yes 


Yes 


Yes 


Mech-Pak 


15 


T 


No 


Yes 


Yes 


t 


16 


T 


Yes 


Yes 


No 


t 


17 


CERAMIC FLAT PACKAGES 


H, W 


No 


No 


N/A 


t 


00 


H 


No 


No 


N/A 


Mech-Pak 


02 


H, W 


No 


Yes 


N/A 


t 


10 


DUAL-IN-LINE PACKAGES 


J, N 


No 


No 


N/A 


t 


00 


N 


No 


Yes 


N/A 


t 


10 



Dual-in-line (J, N) 
—Slide Magazines 
— A-Channel Plastic Tubing 
—Barnes Carrier (N only) 
—Sectioned Cardboard Box 
—Individual Plastic Box 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



H flat package (inch dimensions, see page S-41 for metric dimensions) 

This package consists of a ceramic base, ceramic cap, and a 14-lead frame. Hermetic sealing is accomplished with glass. 
Gold-plated leads (—00) require no additional cleaning or processing when used in welded or soldered assembly. 



©e©©©©0 



14-PIN H CERAMIC 
(INCH) 



r 

■ no «M 

InNmiI 

1_ 



r 




NOTES: a. All dimensions oro in inches. 

b. Lead centerlines are located with- 
in 0.005 of true position (TP) 
relative to body centerlines. This 
is measured along lines located 
within 0.030 from (and parallel 
to) the sides of the package. 

c. Not applicable in Mech-Pak carri- 
er. 

d. Index tab on pin 1 denotes 
orientation of package. 

e. This dimension does not apply for 
solder-dipped leads. 

f . When solder-dipped leads are spec- 
ified, dipped area of the load 
oxtends from tho lead tip to 
within 0.050 of the package 
body. 



©©©©©©© 



T flat package (inch dimensions, see page S-41 for metric dimensions) 

This hermetic package features glass-to-metal seals and welded construction. Package body and leads are gold-plated 
F-15t glass-sealing alloy. Approximate weight is 0.1 gram. 



•K8 



®®@©®®® 



14-PIN T 
(INCH) 



t 

toot 




V -* r** 



1 J ^ m ~ no " -*> 

©©0®©©® 

Falls within TO-84 dimensions. 



a. All dimensions are in inches. 

b. Lead centerlines are located with- 
in 0.005 of true position (TP) 
relative to body centerlines. This 
is measured along lines locatod 
within 0.030 from (and parallel 
to) the sidos of the package. 

c. Not applicable in Mech-Pak carri- 
er. 

d. Index tab on pin 1 denotes orien- 
tation of package. 

o. This dimension does not apply for 
solder-dipped leads. 

f . When solder-dipped loads are spec- 
ified, dipped area of the lead 
extends from the lead tip to 
within 0.050 of the package 
body. 



CIRCUIT SUBSTRATE IS IN ELECTRICAL 
CONTACT WITH THE BODY OF THE PACKAGE. 



■m i 
/ 



T package leads 

Gold-plated F-15t leads require no additional 
cleaning or processing when used in soldered or 
welded assembly. Solder-dipped leads are also avail- 
able. Formed leads are available to facilitate planar 
mounting of networks on flat circuit boards. Circuits 
can be removed from Mech-Pak carriers with lead 
lengths up to 0.300 inch. 



(INCH) 



FORMED LEADS 



-W — 



All dimensions are in Inches. 

Not applicable In Mech-Pak carrier. 

Measured from conterline of outside bends. 

Measured from center of lead to bottom of package 

where lead emerges from body. 

Whon solder-dipped leads aro spocifiod, dipped area of 
lead oxtends from lead tip to outside bend (minimum). 



tF-15 is tho ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



W ceramic flat packages (inch dimensions, see page S42 for metric dimensions) 

These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap, and a 14-, 16-, or 
24-lead frame. Hermetic sealing is accomplished with glass. Tin-plated ("bright-dipped") leads (—00) require no 
additional cleaning or processing when used in soldered assembly. 



14-PIN W CERAMIC 

(INCH) 

®®@®®©© 




O©©0©©0 



Falls Within 
JEDEC MO-004AA Dimension* 



16-PIN W CERAMIC 



(INCH) 



O®©®©©©© 



BMNOrUM 




O®©©©©0® 



Falls Within 
JEDEC MO-004AG Dimensions 



24-PIN W CERAMIC 
(INCH) 



©®®©®®®©0O©© 




NOTES: 

a. All dimensions are in inches. 

b. Index point is provided on cap for 
terminal identification only. 

c. Leads are within O.OOS radius of true 
position (TP) at maximum material 
condition. 

d. This dimension determines a zone 
within which all body and lead irreg- 
ularities lie. 

e. Not applicable for solder -dipped 
leads. 

f. When solder-dipped leads are spec- 
ified, dipped area extends from lead 
tip to within 0.050 of package body. 

g. End configuration of 24-pin package 
is aj the option of Tl. 




24 PIN 



O®©©©©0©©®0® 




Falls Within 
JEDEC MO-019AA Dimensions 



14 PIN 



16 PIN 



24 PIN 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



J ceramic dual-in-line packages (inch dimensions, see page S-43 for metric dimensions) 

These hermetically sealed, dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 24-!ead frame. 
The packages are intended for insertion in mounting-hole rows on 0.300-inch or (0.600-inch) centers. Once the leads 
are compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Tin-plated ("bright-dipped") leads (-00) require no additional cleaning or processing when used in soldered assembly. 




14-PIN J CERAMIC 
(INCH) 



16-PIN J CERAMIC 
(INCH) 



Foils Within JEDEC TO-116 and 
MO-001AA Dimensions 



24-PIN J CERAMIC 

(INCH) 



1 



smarms 



0©00©0000©0© 




Falls Within 
JEDEC MO015AA Dimensions 





0©0©®©0© 



^tLiLLLH 



•For memories of 64 bits and up and a few MS I /LSI products in 
Series 54/74 and Scries 54S/74S that are derived from memory 
circuit bars, this maximum Is 0.300-inch. All other dimensions 
apply without modification. 



NOTES: a. Each pin comerline is located within 
0.010 of its true longitudinal 
position. 

b. All dimensions are in inches unless 
otherwise noted. 





14-PIN 




24 -PIN 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



N plastic dual-in-line packages {inch dimensions, see page S-44 for metric dimensions) 

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, 20-, or 24-lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation 
and circuit performance characteristics remain stable when operated in high-humidity conditions. These packages are 
intended for insertion in mounting-hole rows on 0.300-inch (or 0,600-inch) centers. Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional 
cleaning or processing when used in soldered assembly. 



14-PIN N PLASTIC 

(INCH) 




UN SratlHC 01M tp 

Falls Within JEDEC TO-1 le'and " 
MO-OOI A A Dimensions 



16-PIN N PLASTIC 
(INCH) 



®@©©@©©® 
. 



1 hT 



20-PIN N PLASTIC 

(INCH) 



©©©©©©0©©© 
a a a a a. a a a a a. 




00©©©00®©© 



QMA* Z9JUCCI 



wmm. 



24-PIN N PLASTIC 
(INCH) 



©©0®© ©©©©©© 
A A A A A A A A A A A 



00000000000® 




Packago configuration of 
1 6-pin N package (see 
alternative sideviews) is 
at the option of Tl. 




Each pin cantarline is located within 
0.010 of its true longitudinal posi- 
tion. 

All dimensions are in inches unless 
otherwise noted. 

This dimension does not apply for 
solder. dipped leads. 
When solder-dipped leads are spec- 
ified, dipped area of the lead extends 
from the lead tip to at least 0.020 
above the seating plane. 





14-PIN 



16-PIN 





20-PIN 



24-PIN 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



H flat package (metric dimensions, see page S-37 for inch dimensions) 

This package consists of a ceramic base, ceramic cap, and a 14-lead frame. Hermetic sealing is accomplished with glass. 
Gold-plated leads (-00) require no additional cleaning or processing when used in welded or soldered assembly. 




HM 



r*3 



©©©©©©© 



14-PIN H CERAMIC 

(METRIC) 



f 



4»w 




a. All dimensions ere in millimeters. 
These dimensions are for refer- 
ence only. Inch dimensions 
govern. 

b. Lead centerlines are located with- 
in 0.13 mm of true position (TP) 
relative to body centerlines. This 
is measured along lines located 
within 0.76 mm from (and paral- 
lel to) the sides of the package. 

c. "Not applicable in Mech-Pak 
carrier. 

d. Index tab on pin 1 denotes orien- 
tation of package. 

e. This dimension does not apply for 
solder-dipped leads. 

f. When solder-dipped leads are 
specified, dipped area of the lead 
extends from the lead tip to 
within 1 .27 mm of the package 
body. 



©000000 



T flat package (metric dimensions, see page S-37 for inch dimensions) 

This hermetic package features glass-to-metal seals and welded construction. Package body and leads are gold-plated 
F-15t glass-sealing alloy. Approximate weight is 0.1 gram. 



®®@©®®® 

1, „ kilMll 



14-PIN T 

(METRIC) 



-"-as 




©©©00©© 



NOTES: a. All dimensions are in millimeters. 

These dimensions are for refer- 
ence only. Inch dimensions 
govern. 

b. Lead centerlines are located with- 
in 0.13 mm of true position (TP) 
relative to body centerlines. This 
is measured along lines located 
within 0.76 mm from (and paral- 
lel to) the sides of the package. 

c. Not applicable in Mech-Pak 
carrier. 

s d. Index tab on pin 1 denotes orien- 

\ tation of package. 

\ o. This dimension does not apply for 

I solder-dipped leads. 

! / f. When solder-dipped leads are 

/ specified, dipped area of the lead 

/ extends from the lead tip to 

within 1.27 mm of the package 
body. 



CIRCUIT SUBSTRATE IS IN ELECTRICAL 
CONTACT WITH THE BODY OF THE PACKAGE. 




T package leads 

Gold-plated F-15$ leads require no additional 
cleaning or processing when used in soldered or 
welded assembly. Solder-dipped leads are also avail- 
able. Formed leads are available to facilitate planar 
mounting of networks on flat circuit boards. Circuits 
can be removed from Mech-Pak carriers with lead 
lengths up to 7.62 mm. 



(METRIC) 



FORMED LEADS 

-a— 



a. All dimensions are in millimeters. These dimensions 
are for reference only. Inch dimensions govern. 

b. Not applicable in Mech-Pak carrier. 

c. Measured from centerline of outside bends. 

d. Measured from center of lead to bottom of package 
where lead emerges from body. 

e. When solder-dipped leads are specified, dipped area of 
lead extends from lead tip to outside bend 
(minimum). 



tp-15 is the ASTM designation for an Ironnickel-cobalt alloy containing nominally 53% iron, 29% nickel, and ^Xcobalt^ 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



W ceramic flat packages (metric dimensions, see page S-38 for inch dimensions) 



These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap, and a 14-, 16-, or 
24-lead frame. Hermetic sealing is accomplished with glass. Tin-plated ("bright-dipped") leads (—00) require no 
additional cleaning or processing when used in soldered assembly. 



14-PIN W CERAMIC 

(METRIC) 

©®©©®0© 




©©00000 



Foils Within 
JEDEC MO-004AA Dimensions 



16-PIN W CERAMIC 
(METRIC) 



0©©0©©@© 



fS 



O000000© 



Falls Within 
JEDEC MO-004AG Dimonsions 



24-PIN W CERAMIC 
(METRIC) 




NOTES: 

a. All dimensions are in millimeters. 
These dimensions are for reference 
only. Inch dimensions govern. 

b. Index point is provided on cap for 
terminal identification only. 

c. Leads are within 0.13 mm radius of 
true position (TP) at maximum mate- 
rial condition. 

d. This dimension determines a zone 
within which all body and lead irreg- 
ularities lie. 

e. Not applicable for solder-dipped 
leads. 

f. When solder-dipped leads are spec- 
ified, dipped area extends from lead 
tip to within 1.27 mm of package 
body. 

g. End configuration of 24-pin package 
is at the option of Tl . 




24 PIN 



O©©0©©0©©©©© 




Falls Within 
JEDEC MO-019AA Dimensions 



14 PIN 



16 PIN 



24 PIN 



S-42 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



J ceramic dual-in-line packages (metric dimensions, see page S-39 for inch dimensions) 

These hermetically sealed, dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 24-lead frame. 
The packages are intended for insertion in mounting-hole rows on 7.62-mm (or 15.24-mm) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. Tin-plated 
("bright-dipped") leads (-00) require no additional cleaning or processing when used in soldered assembly. 



14-PIN J CERAMIC 

(METRIC) 



i 



ha H 



U\4 

m 

- sa 4 

J PLACE} 



v u y o "J 5? \r 
©®©©©®® 

1 



16-PIN J CERAMIC 

(METRIC) 





Falls Within JEDEC TO-116 and 
MO 001AA Dimensions 



'IPWVWiJHi 
® © ®® © © © © 



■HI* 




4t 



Pffl 



3h 



■, in* r. 1 



|.,»sr«^C!Mt» 



♦For memories of 64 bits and up and a few MSI/LSI products in 
Series 54/74 and Series 54S/74S that are derived from memory 
circuit bars, this maximum is 7.62-mm. All other d imensions apply 
without modification. 



24-PIN J CERAMIC 

(METRIC) 



©®©®©©®©©©©® 



r»J< m 




■A 






H — h 













O0©00©0©0©0© 




Falls Within 
JEDEC MO-015AA Dimensions 



NOTES: 

a. Each pin cantertino is located within 
0.26 mm of its true longitudinal 
position. 

b. All dimensions are In millimeters un- 
less otherwise noted. These dimen- 
sions are for reference only. Inch 
dimensions govern. 





14-PJN 



16-PIN 




24-PIN 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 



N plastic dual-in-line packages (metric dimensions, see page S-4Q for inch dimensions) 

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, 20-, or 24-lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deformation 
and circuit performance characteristics remain stable when operated in high-humidity conditions. These packages are 
intended for insertion in mounting-hole rows on 7.62-mm (or 15.24-mm) centers. Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional 
cleaning or processing when used in soldered assembly. 



14-PIN N PLASTIC 
(METRIC) 



®®@©®©® 




o® 7 © 7 ©®®® 

-•j J«-1.niUI lifLACEI 



16-PIN N PLASTIC 

(METRIC) 



±5 




ti»9««WJS.iF 

Foils Within JEDEC TO-116 and"""" 
MO 001AA Dimensions 



20-PIN N PLASTIC 
(METRIC) 




©©©©©©©©©© 
AA Af^A AA A A A 



©©©0©©©©0© 



1 1 1 1 1 m y* 



24-PIN N PLASTIC 

(METRIC) 



©®©®©®©©®®©© 



! 



TOWWVWW 
©©©0O000©©©© 




Package configuration of 

16-pin N package (see 1 ~ 

alternative sldoviews) is -J — 

at tha option of Tl. -* — 




Each pin centerllne is located within 
0.26 mm of its true longitudinal 
position. 

All dimensions are in millimeters un- 
less otherwise noted. These dimen- 
sions are for reference only. Inch 
dimensions gov*rn. 

This dimension does not apply for 
solder -dipped leads. 
When solder-dipped leads are spec- 
ified, dipped area of the lead extends 
from the lead tip to at least 0.5 mm 
above the seating plane. 





14-PIN N 



16-PIN N 




20-PIN N 



24-PIN N 
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54/74 Family 
SSI Circuits 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



This table, which covers the SSI circuits of the entire 54/74 family, is reprinted here for convenience. For information 
on the treatment of unused inputs of positive-AND/NAND gates, on input-current requirements, and on drive 
capability of outputs, see pages 60 and 61 of The TTL Data Book for Design Engineers, CC-41 1. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





54 FAMILY 


SERIES 54 
SERIES 54H 


SERIES 54L 


SERIES 54 LS 


SERIES 54LS 


SERIES 54S 






74 FAMILY 


SERIES 74 
SERIES 74H 


SERIES 74L 


SERIES 74LS 


SERIES 74LS 


SERIES 74S 


UNIT 










WITH 


WITH 














DIODE 


EMITTER 














INPUTS 


INPUTS 






Supply voltage, Vcg (see Note 1) 


7 


8 


7 


7 


7 


V 


Input voltage 


5.5 


5.5 


7 


5.5 


5.5 


V 


Interemitter voltage (see Note 2) 


5.5 


5.5 




5.5 


5.5 


V 


Off-state (high-level) voltage applied 
to open-collector outputs 


'06. '07 


30 












'16, '17. '26 


15 










V 


Others 




8 


7 


7 


7 




Operating free-air temperature range 


54 Family 


-55 to 125 




74 Family 


0to70 


°C 


Storage temperature range 


-65 to 150 


°C 



NOTES: 1 . Voltago values, unless otherwise noted, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For those SSI circuits, this rating applies between inputs 
that go directly into the same ANO or NAND gate in the functional block diagram. 
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TYPES SN54S08, SN54S09, SN74S08, SN74S09 
QUADRUPLE 2 -IN PUT POSITIVE AND GATES 

BULLETIN NO. DL-S 7412082. MARCH 1974 



r« 'S08 has active pullups 
• 'S09 has open-collector outputs 
schematics (each gate) 

'S08 



SN54S08, SNB4S09 ... J OR W PACKAGE 
SN74S08. SN74S09 ... J OR N PACKAGE 
(TOP VIEW) 



*S09 





Retiitor values shown ore nominal and tn ohms. 

recommended operating conditions 



vet 4» « vi » »* »» 



ia a ir cm 



positive logic: Y ° AB 





SN54S08 


SN54S09 


SN74S08 


SN74S09 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc (see Note 1 ) 


4.5 5 5.5 


4.5 5 5.5 


4.75 5 5.25 


4.75 5 5.25 


V 


High-level output voltage, Vqh 




5.5 




5.5 


V 


High-level output current, IrjH 


-1 




-1 




mA 


Low-level output current, Iql 


20 


20 


20 


20 


mA 


Operating free-air temperature 


-55 125 


-55 125 


70 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


'S08 


'S09 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V | h H igh-level input voltage 




2 


2 


V 


V|i_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = M,N ' 'l m _18 mA 


-1.2 


-1.2 


V 


Voh High-level output voltage 


V C C = MIN, V|H = 2V, 
lOH ° _1 


SN54S08 


2.5 3.4 




V 


SN74S08 


2.7 3.4 




<OH High-level output current 


Vcc = MIN, V|H » 2 V, Vqh = 5.5 V 




250 


MA 


\Zql Low-level output voltage 


Vcc =MIN . V|L=0.8V, loL =20mA 


0.5 


0.5 


V 


Input current at 
*' maximum input voltage 


V CC = MAX. V| = 5.5 V 


1 


1 


mA 


l|H High-level input current 


V C C = MAX ' v l " 21 v 


50 


50 


uA 


l|L Low-level input current 


Vcc° MAX, V| -0.5 V 


-2 


-2 


mA 


lOS Short-circuit output current? 


V C C = M AX 


-40 -100 




mA 


'CCH Supply current, all outputs high 


Vcc = MAX 


18 32 


18 32 


mA 


'CCL Supply current, all outputs low 


V C C = MAX 


32 57 


32 57 


mA 



■ r Or conditions mown as nnim or ivim/v, uh uia a^H 1 "h" »«■•»•«■ ****** — — — ■ 

*AII typical values are at V cc - 5 V, T A ■= 25 °C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vqq = 5 V, = 25° C 



PARAMETER 


TEST CONDITIONS 


'S08 


'S09 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


tpLH Propagation delay time, low-to-high-level output 


R L = 280 S2, 
See Note 2 


C L = 15pF 


4.5 7 


6.5 10 


ns 


C L «* 50 pF 


6 


9 


tpHL Progagation delay time, high-to-low-level output 


C L = 15 pF 


5 7.5 


6.5 10 


ns 


C L = 50 pF 


7.5 


9 



NOTES: 1. All voltage values are with respect to network ground terminal. 
2. Load circuit and voltage waveforms are shown on page S-87. 



PRINTfO IN U.S.A. 



TENTATIVE DATA SHEET 

This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54LS12, SN74LS12 
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

BULLETIN NO. DL-S 7412086. MARCH 1974 



Functionally and Mechanically Identical to SN5412/SN7412 
schematic (each gate) 




SN54LS12 ... J OR W PACKAGE 
SN74LS12 ... J OR N PACKAGE 
(TOP VIEW) 



V£C JC IV 3C 33 3A 3Y 

O— 



1A 18 2A 2B X 2V CNO 



positive logic: Y = ABC 



Resistor values shown are nominal and in ohms. 

recommended operating conditions 





SN54LS12 


SN74LS12 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc (See Note 1 ) 
High-level output voltage, Voh 


4.5 5 5.5 


4.75 5 5.25 


V 


Low-level output current, Iol 


5.5 
4 


5.5 
8 


V 

mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C - 


NOTE 1 : Voltage values are with respect t< 

electrical characteristics over reo 


> network ground terminal. 

ommended operating free-air temperature range (un 


ess otherwise nol 


ed) 


PARAMETER 


TEST CONDITIONS''' 


SN54LS12 


SN74LS12 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V|[_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -18mA 


-1.5 


-1.5 


V 


'OH High-level output current 


V CC =MIN, V H "5.5 V 


V|L = 0.7 V 


100 




/iA 


V| L = 0.8 V 




100 


Vol Low-level output voltage 


V CC = MIN. V| H = 2V 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


IqL = 8 mA 




0.35 0.5 


Input current at 
maximum input voltage 


V C C "MAX, V| = 5.5V 


0.1 


0.1 


mA 


l|H High-level input current 


V C C ° MAX, V| = 2.7V 


20 


20 


MA 


III. Low-level input current 


Vcc = MAX, V| = 0.4V 


-0.36 


-0.36 


mA 


'CCH Supply current, outputs high 


Vcc ° MAX, All inputs at V 


0.7 1.4 


0.7 1.4 


mA 


'CCL Supply current, outputs low 


Vcc = MAX, All inputs at 4.5 V 


1.8 3.3 


1.8 3.3 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at V^c ■ 6 V, - 25° C 

switching characteristics, Vcc = 5 V, Ta = 25° C 



. PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tp|_H Propagation delay time, low-to-high-level output 


C L =15pF. R L =2kI2, 
See Note 2 


17 32 


ns 


tpHL Propagation delay time, high-to-low-level output 


15 28 


ns 



NOTE 2: Load circuit and voltage waveforms are shown on page S-88. 
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TYPES SN54LS13, SN54LS14, SN74LS13, SN74LSM 
SCHM ITT -TRIGGER POSITIVE-NAND GATES AND INVERTERS 

WITH TOTEM-POLE OUTPUTS 



BULLETIN NO. DL-S 7412111, MARCH 1974 



Operation from Very Slow Transitions 

Temperature-Compensated Threshold Levels 

Temperature-Compensated Hysteresis, 
Typically 0.8 V 

High Noise Immunity 



description 

Each circuit functions as a NAND gate or inverter, 
but because of the Schmitt action, it has different 
input threshold levels for positive- and negative-going 
signals. The hysteresis or backlash, which is the 
difference between the two threshold levels, is 
typically 800 millivolts. 

These circuits are temperature compensated and can 
be triggered from the slowest of input ramps and still 
give clean, jitter-free output signals. 

schematic (each gate) 




SN54LS13 ... J OR W PACKAGE 
SN74LS13 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc 2D 2C NC 2B 2A 2Y 



3e> 



Eh 



njjiirijLiiAri±n^^ 

1A IB NC 1C ID IV GND 



positive logic: Y ° ABCD 



NC— No internal connection 

SN54LS14 ... J OR W PACKAGE 
SN74LS14 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc 6A 6Y SA 5Y 4A 4Y 




2A 2Y 3A 3Y GND 



positive logic: Y = A 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc < see Note 1 ) 7 V 

Input voltage • ■ TV 

Operating free-air temperature range: SN54LS13, SN54LS14 — 55 C to 125 C 

SN74LS13.SN74LS14 J°C to 70°C 

Storage temperature range ■ < — 65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54LS* 


SN74LS' 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vfjc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


-400 


MA 


Low-level output current, lot 


4 


8 


mA 


Operating free-air temperature, 


-55 125 


70 


°C 
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TYPES SN54LS13, SN54LS14, SN74LS13, SN74LSU 
SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 
WITH TOTEM-POLE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





PARAMETER 


TEST CONDITIONS* 


SN54LS13 
SN54LS14 


SN74LS13 
SN74LS14 


UNIT 










MIN 


TYPt 


MAX 


MIN 


TYP* 


MAX 




v T + 


Positive-going threshold voltage 


V C C H 5 V 


1.5 


1.7 


2 


1.5 


1.7 


2 


V 


v T - 


Negative-going threshold voltage 


V C C ° 5 V 


0.6 


0.9 


1.1 


0.6 


0.9 


1.1 


V 


v T+ - V T _ 


Hysteresis 


V C c - B V 


0.4 


0.8 




0.4 


0.8 




V 


V| 


Input clamp voltage 


V C c -WIN, 


l| = -18 mA 


-1.5 


-1.5 


V 


VOH 


High-level output voltage 


V C c ° MIN, 
V| -0.6 V 


'OH " -400 /iA, 


2.5 


3.4 




2.7 


3.4 




V 


vol 


Low-level output voltage 


V C c = MIN . 


'OL " 4 mA 




0.25 


0.4 




0.25 


0.4 




V| = 2V 


'OL = 8 mA 






0.35 


0.5 


V 


"t+ 


Input current at positive-going threshold 


V C C - 5 V. 


V| - v T+ 


-0.14 


-0.14 


mA 




Input current at negative-going threshold 


V C c ° 5 V. 


V| ° V T _ 


-0.18 


-0.18 


mA 


h 


Input current at maximum input voltage 


Vcc " MAX, V| = 7V 


0.1 


0.1 


mA 


l|H 


High-level input current 


V C C ° MAX, V| = 2.7 V 


20 


20 


«A 


•lL 


Low-level input current 


V C C ° MAX. V| = 0.4 V 


-0.4 


-0.4 


mA 


•os 


Short-circuit output current § 


V C C = MAX 


-6 




-40 


-5 




-42 


mA 


>CCH 


Supply current, all outputs high 


V C c - MAX. 


'LS13 




2.9 


6 




2.9 


6 


mA 


V| = ov 


'LS14 




8.6 


16 




8.6 


16 


>CCL 


Supply current, all outputs low 


V C C = MAX. 


"LS13 




4.1 


7 




4.1 


7 


mA 


V| = 4.5 V 


'LS14 




12 


21 




12 


21 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$Atl typical values are at \Zqc ™ S V, T^ » 25°C. 

5 Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


'LS13 


*LS14 


UNIT 


MIN 


TYP 


MAX 


MIN TYP 


MAX 


tPLH 


Propagation delay time, low-to-high-level output 


C L = 15 pF, 




15 


22 


15 


22 


ns 


tPHL 


Propagation delay time, high-to-low-level output 


R|_ = 2 kSl 




18 


27 


15 


22 


ns 



PARAMETER MEASUREMENT INFORMATION 



TEST 
POINT 



V C C 



FROM 
OUTPUT 
UNDER 



R]_ » 2 kft 
[ (See Note C) 

WWW 



TEST JL- c L . 15 pF 
(See Note B) 



l-tpHL-j f*-tp|_H~H 



OUTPUT 



• V 
VOH 

vol 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



NOTES: A. The input waveform is supplied by a gonorotor with the following characteristics: 
z out " 50 n and PRR < 1 MHz, t r < IS ns, tf < 6 ns. 

B. C|_ includes probe and jig cspacitanco. 

C. All diodes are 1N9 16 or 1N 3064. 
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TYPES SN54LS13, SN54LS14, SN74LS13, SN74LSM 
SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 

WITH TOTEM-POLE OUTPUTS 



TYPICAL CHARACTERISTICS'*" 



POSITIVE-GOING THRESHOLD VOLTAGE 
vt 

FREE-AIR TEMPERATURE 



1.70 

X 1,69 

f 1.68 
o 

| 1.67 

I 1.66 

K 1.66 
? 

1.64 
O 

1 1,63 

| 1.62 

'+ 1.61 

> 1.60 



I I 












-*c 


C 















































































































































75 -50 -25 25 50 75 100 125 
T A -F ree-Air Temperature- C 

HYSTERESIS 



FREE-AIR TEMPERATURE 



1 1 












— C 


c ■ 















































































































































850 
840 
830 
820 
810 
800 
790 
780 
' 770 
760 
750 

-75 -60 -25 25 SO 75 100 125 
T^-Free-Air Tempereture-°C 

THRESHOLD VOLTAGES AND HYSTERESIS 
vs 

SUPPLY VOLTAGE 

2.0 
. 1.8 

[ M 
! « 
i 1.0 

i 0.8 

! 0.6 

I 

> 0.4 

: 0.2 




Poiitivo-Going Threshold Vottage, V T+ _ 



Negative-Going Threshold Voltage. V T _ _ 



Hyiteretif, V T+ - V T _ 



NEGATIVE-GOING THRESHOLD VOLTAGE 
vt 

FREE-AIR TEMPERATURE 





0.90 


> 




1 

1 


0.89 






o 


0.88 


> 




T3 
O 


0.87 


« 




e 


0.86 






V- 


0.85 


c 
o 

? 




0.84 




0.83 


i 

z 


0.82 


'. 


0.81 


> 






0.80 



1 

- v c 


1 

_ e. w 












c " 















































































































































-75 -50 -25 25 60 75 100 125 
T . -F reo-Air Temperature-" C 



DISTRIBUTION OF UNITS 
FOR HYSTERESIS 




720 740 760 780 800 820 840 880 880 
V T+ -V T _-Hvtter«i»-mV 

OUTPUT VOLTAGE 
vt 

INPUT VOLTAGE 



> 

% 2 



O 

> 1 



V CC" 5V 
















A 









































































































































































4.75 5 5.25 

V cc -Supply Voltage-V 



0.4 0.8 1.2 1.1 
V. -Input Voltage-V 



tData for temperature* below 0°C end above 70°C and supply voltages below 4.75 V and above 5.25 are applicable for SN54LS13, SN54LS14. 
end SN54LS132 only. 
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TYPES SN54LS13, SN54LS14, SN74LS13, SN74LSW 

SCHM ITT -TRIGGER POSITIVE -NAND GATES AND INVERTERS 

WITH TOTEM-POLE OUTPUTS 



TYPICAL APPLICATION DATA 



CMOS 



I 

| TTL SYSTEM 




SINE-WAVE 
OSCILLATOR 




TTL SYSTEM INTERFACE 
FOR SLOW INPUT WAVEFORMS 



INPUT 




OUTPUT I 



PULSE SHAPER 



0.1 Hz to 10 MHz 



INPUT 



330 n 
— VWr- 



INPUT 




OUTPUT 




MULTIVIBRATOR 



THRESHOLD DETECTOR 



Open-collector 
output 

r ■ 1 

INPUT I I 

1 r 

I ^1 



I J- J 



| "V OUTPUT 



— _n_n_n 

■ i ii ii 
1 1 i i i i 

■ i 



POINT A ' J 



I I 



V 




-f/J 



OUTPUT 



I I I I I I 

^_n_n_n 



T+ 



PULSE STRETCHER 
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TYPES SN54LS26, SN74LS26 
QUADRUPLE 2- IN PUT HIGH-VOLTAGE INTERFACE POSITIVE -NAND GATES 



BULLETIN NO. DL S 7412084, MARCH 1974 



Functionally and Mechanically Identical to SN5426/SN7426 



[schematic (each gate) 



SN54LS26 ... J OR W PACKAGE 
SN74LS26 ... J OR N PACKAGE 
(TOP VIEW) 




v C c 



GND 



VCC «B »A «T m J» jt 



1A IB IV 7A 26 2V GND 



positive logic: Y°AB 



Resistor valuos shown are nominal and in ohms. 

recommended operating conditions 





SN54LS26 


SN74LS26 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc l see Note 1 ' 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Voh 


15 


15 


V 


Low-level output current, Iol 


4 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 


NOTE 1 : Voltages values are with respect to network ground terminal. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS26 


SN74LS26 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|h High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.7 


0.8 


V 


V | I nput clamp vol tage 


Vcc"MIN, l| = -18 mA 


-1.5 


-1.5 


V 


'OH High-level output current 


Vcc = MIN - V|L = V| L max 


V 0H - 12 V 


50 


50 


" A 


V H = 15 V 


1 


1 


mA 


Vql Low-level output voltage 


V CC = MIN, V| H = 2V 


Iql ° 4 mA 


0.25 0.4 


0.25 0.4 


V 


'OL ° ^ mA 




0.35 0.5 


^ Input current at 
' maximum input voltage 


Vcc ° MAX < V t = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


Vcc = MAX . V| = 2.7V 


20 


20 


M A 


l||_ Low-level input current 


V C c = MAX > v l = 4 v 


-0.36 


-0.36 


mA 


'CCH Supply current, outputs high 


Vcc = MAX - A " 'np"« at V 


0.8 1.6 


0.8 1.6 


mA 


'CCL Supply current, outputs low 


Vcc = MAX . All inputs at 4.5 V 


2.4 4.4 


2.4 4.4 


mA 



T For conditions shown as MIN or MAX, uso the appropriate value specified under recommended operating conditions. 
tAII typical values are at V c c = B V, T A - 25°C. 
§Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


IUNIT 


tPLH Propagation delay time, low-to-high-level output 


C L =15pF, R L = 2kn, 
See Note 2 


17 32 


ns 


tpHL Propagation delay time, high-to-low-level output 


15 28 


ns 



NOTE 2: Load circuit and voltage waveforms are shown on page S-88. 
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TYPES SN54S32, SN74S32 
QUADRUPLE 2-INPUT POSITIVE- OR GATES 

BULLETIN NO. DL-S 7412079, MARCH 1974 



schematic (each gate) 



SN54S32 ... J OR W PACKAGE 
SN74S32 ... J OR N PACKAGE 
(TOP VIEW) 




Resistor values shown are nominal and in ohms. 

recommended operating conditions 



V C C <B 4A 4Y 3B 3A 3Y 



14 [_ 13 _ 12 _ 11 10 _~9~HT1 



2 I I 3 | I 4f 5 - 6 ~ 7 



1 




2 




3 




4 




5 




6 




7 


1A 




IB 




1Y 




2A 




2B 




2Y 




GNO 



positive logic: Y - A + B 





SN54S32 


SN74S32 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 'see Note 1 ) 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-1 


-1 


mA 


Low-level output current, Iql 


20 


20 


mA 


Operating free-air temperature, 


-55 125 


70 


°C 


trical characteristics over recommended operating free-air temperature range (unless otherwise noi 


ted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V| l Low-level input voltage 




0.8 


V 


V| 1 nput clamp voltage 


Vcc "WIN. I| = -18 mA 


-1.2 


V 


Vqh High-level output voltage 


V C c " M 'N. V| H ° 2 V. 
'OH " _1 


SN54S32 


2.5 3.4 


V 


SN74S32 


2.7 3.4 


Vql Low-level output voltage 


Vcc = MIN, V| L = 0.8V, 
'OL ° 20 mA 


0.5 


V 


l| Input current at maximum input voltage 


V C c = MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


V C C = MAX, V|=2.7V 


50 




III. Low-level input current 


Vcc " MAX, V|=0.5V 


-2 


mA 


'OS Short-circuit output current § 


V C C - MAX 


-40 -100 


mA 


'CCH Supply current, all outputs high 


V C C " MAX 


18 32 


mA 


'CCL Supply current, all outputs low 


V C c = MAX 


38 68 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vcc = 5 v > T A ° 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpm Propagation delay time, low-to-high-level output 


R L = 280 R. 
See Note 2 


C|_= 15 pF 


4 7 


ns 


CL = 50pF 


5 


tpHL Propagation delay time, high-to-low-level output 


C|_= 15 pF 


4 7 


ns 


Cl = 50 pF 


5.5 



NOTES: 1. All voltage values are with respect to network ground terminal. 
2. Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54S37. SN54S38, SN74S37, SN74S38 
QUADRUPLE 2-INPUT POSITIVE -NAND GATES 



BULLETIN NO. DL-S 7412081, MARCH 1974 



• 'S37 has active pullups 

• 'S38 has open-collector outputs 



schematics (each gate) 

*S37 



SN54S37, SN54S38 ... J OR W PACKAGE 
SN74S37. SN74S38 ... J OR N PACKAGE 
(TOP VIEW) 



'S38 





rft ffi 
Resistor values shown are nominal and in ohms. 

recommended operating conditions 



vcc *i <* 



M 3A 3V 



'itninirLimni^ 



positive logic: Y ° AB 





SN54S37 


SN54S38 


SN74S37 


SN74S38 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc ' see Note 1) 


4.5 5 5.5 


4.5 5 5.5 


4.75 5 5.25 


4.75 5 5.25 


V 


High-level output voltage, Vqh 




5.5 




5.5 


V 


High-level output current, loH 


-3 




-3 




mA 


Low-level output current, loL 


60 


60 


60 


60 


mA 


Operating free-air temperature 


-55 125 


-55 125 


70 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


*S37 


'S38 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0:8 


V 


V| Input clamp voltage 


Vcc =MIN > l|»-18mA 


-1.2 


-1.2 


V 


Vqh High-level output voltage 


Vcc = MIN - V| L = 0.8V, 
'OH = -3 mA 


SN54S37 


2.5 3.4 




V 


SN74S37 


2.7 3.4 




'OH High-level output current 


V C C = MIN . V IL = 0.8 V, V H = 5.5 V 




250 


fiA 


Vol Low-level output voltage 


Vcc = MIN . V IH = 2V . IOL = 60mA 


0.5 


0.5 


V 


Input current at 
' maximum input voltage 


Vqc ° MAX ' V| = 5.5 V 


1 


1 


mA 


l|H High-level input current 


V C C = MAX, V| = 2.7V 


100 


100 


f A 


III, Low-level input current 


V C C = MAX . V|=0.5V 


-4 


-4 


mA 


Iqs Short-circuit output current§ 


V C C = MAX 


-50 -225 




mA 


'CCH Supply current, all outputs high 


Vcc ° MAX 


20 36 


20 36 


mA 


'CCL Supply current, all outputs low 


V C C = MAX 


46 80 


46 80 


mA 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values are at V C c = 5 V, T/^ = 25 °C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


*S37 


•S38 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


tpLH- Propagation delay time, low-to-high-level output 


R L = 93n, 
See Note 2 


C L = 15 pF 


4 6.5 


6.5 10 


ns 


C L = 50 pF 


6 


9 


tpHL Propagation delay time, high-to-low-level output 


C|_= 15 pF 


4 6.5 


6.5 10 


ns 


C L = 50 pF 


6 


8.5 



NOTES: 1. All voltage values are with respect to network ground terminal. 
2. Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS107, SN74LS107 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

BULLETIN NO. DL-S 7412096, MARCH 1974 



Functionally and Mechanically Equivalent to SN54107/SN74107 Master-Slave Flip-Flops 

SNB4LS107 ... J OR W PACKAGE 
SN74LS107 ... J OR N PACKAGE 
(TOP VIEW) 



functional block diagram (each flip-flop) 




vcc 



1 

CLR 



1 CK 2K 



2 
CLR 



2 CK 2J 



13 _ 12 _ 11 _ 10 _ 9 _ 8 



CK 



CLRP- 1 




1Q 



KjCLR 
5 



CK 



6 



1Q 



IK 



logic: see function table 



2Q 25 GND 



description 

These monolithic edge-triggered dual J-K flip-flops 
feature individual J, K, clock, and clear inputs to each 
flip-flop. A low logic level at the clear input resets the 
Q output to a low level regardless of the levels at the 
other inputs. With clear inactive (high), a high level at 
the clock input enables the J and K inputs and data 
will be accepted. The logic levels at the J and K 
inputs may be allowed to change when the clock 
pulse is high and the bistable will perform according 
to the function table, as long as minimum setup and 
hold times are observed. Input data is transferred to 
the outputs on the negative-going edge of the clock 
pulse. 

recommended operating conditions 



FUNCTION TABLE 
(EACH FLIP-FLOP) 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


J 


K 


Q S 


L 


X 


X 


X 


L H 


H 


I 


L 


L 


Qo Qo 


H 


i 


H 


L 


H L 


H 


1 


L 


H 


L H 


H 


1 


H 


H 


TOGGLE 


H 


H 


X 


X 


Qo Qo 



H = high level (steady state) 
L = low level (steady state) 
X = irrelevant 

I = transition from high to low level 

Qrj ° the level of Q before the Indicated input conditions 
were established 

TOGGLE: Each output changes to the complement of its previous 
level on each i clock transition. 





SN54LS107 


SN74LS107 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc Note 1 ) 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


-400 


pA 


Low-level output current, Iol 


4 


8 


mA 


Clock frequency, fclock 


30 


30 


MHz 


Pulse width, tyy 


Clock high 


20 


20 


ns 


Clear low 


25 


25 


Setup time, t^,^ 


20 ; 


20 1 


ns 


Hold time, thold 


01 


01 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



1 The arrow indicates that the falling edge of the clock pulse is used for reference. 
NOTE 1 : Voltage values are with respect to network ground terminal. 
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TYPES SN54LS107, SN74LS107 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 1 




SN54LS107 


SN74LS107 


UNIT 




MIN TYPt MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V| i_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN ' l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc =M,N . V|H = 2V. 
Vil =V|Lmax, Ioh = -40 °mA 


£.D O.H 


2.7 3.4 


V 


Vol Low-level output voltage 


V CC =MIN, V, H = 2V, 
V||_ = V|l max 


l0L° 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


JorK 


Vcc = MAX, V| = 7 V 


0.1 


0.1 


mA 


Clear 


0.3 


0.3 


Clock 


0.4 


0.4 


High-level 

l|H 

input current 


JorK 


Vcc* 5 MAX, V| = 2.7V 


20 


20 


HA 


Clear 


60 


60 


Clock 


80 


80 


Low-level 
III . 

input current 


JorK 


Vcc " MAX ' v l = 4 v 


-0.36 


-0.36 


mA 


Clear 


-0.8 


-0.8 


Clock 


-0.72 


-0.72 




Iry? Short-circuit output 


current § 


Vrc - MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


V C C = MAX ' See Note 2 


4 8 


4 8 


mA 



1 For conditions snown as wiiin or wi«/v, us« «i« appiupi i»™ vmww -k— — ■ — 

tAII typical values are at VqC = 5 v > T A " 25 c - 

§Not more than one output should be shorted at a time. 

NOTE 2: l CC is measured with outputs open, first with all inputs grounded, and second with J and clear at 4.5 V, K grounded, 
momentary 4.5 V then grounded. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



and clock at a 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max Maximum clock frequency 


C|_ = 15 pF, R(_ = 2 kfi. See Note 3 


30 45 


MHz 


Propagation delay time, low-to-high-level 

tPL H 

output from clear or clock 


11 20 


ns 


Propagation delay time, high-to-low-level 

tpui 

output from clear or clock 


15 30 


ns 



NOTE 3: Load circuit and voltage waveforms are shown on page S-88. 

schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



v C c- 



20 k« NOM 



Clock: Ret, = 10 kfi NOM 
Clear: R oq = 7.8 k« NOM 



TYPICAL OF ALL OUTPUTS 



■vcc 
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TYPES SN54LS122. SN54LS123. SN74LS122, SN74LS123 
SINGLE AND DUAL RETRIGGERABLE 
MONOSTABLE MULTIVIBRATORS WITH CLEAR 

BULLETIN NO. DL-S 7412113. MARCH 1974 



Functionally and Mechanically Identical to 
SN54122/SN74122 and SN54123/SN74123 

Retriggerable for Very Long Output 
Pulses, Up to 100% Duty Cycle 

Overriding Clear Terminates Output Pulse 

Low Power Dissipation: 
'LS122...30 mW Typical 
'LS123...60 mW Typical 



Compensated for Vcc and Temperature 
Variations 

D-C Triggered from Active-High or 
Active-Low Gated Logic Inputs 

'LS122 Has Internal 10-kft Timing Resistor 

Diode-Clamped Inputs 

Compatible for Use with TTL or DTL 



'LS122 FUNCTION TABLE 
(SEE NOTED 



•LS123 FUNCTION TABLE 
(SEE NOTE 1) 



INPUTS 


OUTPUTS 


CLEAR 


A1 


A2 


B1 


B2 


a 


a 


L 


X 


X 


X 


X 


L 


H 


X 


H 


H 


X 


X 


L 


H 


X 


X 


X 


L 


X 


L 


H 


X 


X 


X 


X 


L 


L 


H 


X 


L 


X 


H 


H 


L 


H 


H 


L 


X 


t 


H 


n 


U 


H 


L 


X 


H 


t 


n 


U 


H 


X 


L 


H 


H 


L 


H 


H 


X 


L 


t 


H 


n 


U 


H 


X 


L 


H 


t 


n 


IS 


H 


H 


i 


H 


H 


ji 


u 


H 


1 


^ 


H 


H 


n. 


U" 


H 


i 


H 


H 


H 


n 


If 


t 


L 


X 


H 


H 


-TL 


IT 


t 


X 


L 


H 


H 


J"L 


~u~ 



INPUTS 


OUTPUTS 


CLEAR 


A 


B 


a a 


L 


X 


X 


L H 


X 


H 


X 


L H 


X 


X 


L 


L H 


H 


L 


t 


JT U 


H 


4 


H 


JT V 


t 


L 


H 


-tl i_r 



description 

The 'LS122 and 'LS123 multivibrators feature d-c 
triggering from gated low-level-active (A) and high- 
level-active (B) inputs, and also provide overriding 
direct clear inputs. Complementary outputs are pro- 
vided. The retrigger capability simplifies the genera- 
tion of output pulses of extremely long duration. By 
triggering the input before the output pulse is 
terminated, the output pulse may be extended. The 
overriding clear capability permits any output pulse 
to be terminated at a predetermined time indepen- 
dently of the timing components R and C. Enough 
Schmitt hysteresis is provided to ensure jitter-free 
triggering from the B inputs with transition rates as 
slow as 1 volt per second. Figure 1 illustrates 
triggering the one-shot with the high-level-active 
(B) inputs. 



SN54LS122 ... J OR W PACKAGE 
SN74LS122 ... J OR N PACKAGE 
(TOP VIEW) (SEE NOTES 2 THRU 5) 

























vcc 




Coxl 




NC 




Cext 




NC 




Rint 




Q 


14 




13 




12 




11 




10 




9 




8 



ZL 



Rint 



CLR 



A1 A2 



B1 



B2 CLR 



GND 



logic: see function table 



NC— No internal connoction. 



SNS4LS123 ... J OR W PACKAGE 
SN74LS123 ... J OR N PACKAGE 
(TOP VIEW) (SEE NOTES 2 THRU 5) 



1 Rext/ 1 2 
Vcc Cext Cext 1Q 20 CLR 2B 2A 



t 

1 



Q -J 



CLR 



CLR 



16 [_ \ 1S |_J 14 |_J 13 \_\ 12 |__| 11 l_| tO |_| 9 

I 



9 

I 



J3 



jTLlTLl 



1A IB 1 10 2Q 2 2 Rext/ GND 
CLR Cext Cext 



logic: see function table 



NOTES: 1. 



H - high level (steady stoto). L - low level (steady stato), T » transition from low to high level, I - transition from high to low 

level, JI - one high-level pulse.U"- one low-level pulse, X - irrelevant (any input, including transitions). 

To use the internal timing resistor of 'LS122, connect R| nt to Vco 

An external timing capacitor may bo connected between C oxt and R e xt/ c oxt (positive). 

For accurato repeatable pulse widths, connect an external resistor between R a xt /C ext and V CC witn R int <>P " circuited. 
To obtain variable pulse widths, connect external variable resistance between R| nt or R xt /C ext and V CC- 
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TYPES SN54LS122, SN54LS123, SN74LS122, SN74LS123 
SINGLE AND DUAL RETRIGGERABLE 
MONOSTABLE MULTIVIBRATORS WITH CLEAR 



TYPICAL OUTPUT PULSE WIDTH 
vs 

EXTERNAL TIMING CAPACITANCE 



RETRIOOER PULSE 



"^OomjTKITMOUT f 



OUTPUT WITHOUT RETRIOOER 

oumrr pulm control ustNO ritrksoir pulm 



•SI 




output without clear 



■J 



100 
70 



20 



OUTPUT PULSE CONTROL UXtNO CLEAR INPUT 

NOTE: Retrlgger pulto mutt not start before 0.22 C oxt (In 
picofarads) nanoseconds after previous trigger pulse. 

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES 



■60 Ml* 




1 2 4 10 20 40 100 200 400 1000 
C n |— External Timing Capacitance— pF 

FIGURE 2 

t These values of resistance exceed the maximum recommended for 
use over the full temperature range of theSN54LS' circuits. 

These monostables are designed to provide the system designer with complete flexibility in controlling the pulse width, 
either to lengthen the pulse by retriggering, or to shorten by clearing. The 'LS122 has an internal timing resistor which 
allows the circuit to be operated with only an external capacitor, if so desired. 

The output pulse is primarily a function of the external capacitor and resistor. For C e xt> 1000 pF, the output pulse 
width (t w ) is defined as: 

% = 0.4 • R T • C ex t 

where 

RT is in k£2 (either internal or external timing resistor), 

Cext is in P F ' 
t w is in ns. 



For pulse widths when C e xt < 10u0 pF, see Figure 2. 
schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



V C C- 



!17 kftNOM 



INPUT - 



TYPICAL OF ALL OUTPUTS 

100 n J Vcc 

nom : 




■OUTPUT 
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TYPES SN54LS122, SN54LS123. SN74LS122, SN74LS123 
SINGLE AND DUAL RETRIGGERABLE 
MONOSTABLE MULTIVIBRATORS WITH CLEAR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 v 

Operating free-air temperature range: SN54LS122, SN54LS1 23 -55°C to 1 25°C 

SN74LS122.SN74LS123 0°C to 70°C 

Storage temperature range — 65°C to 1 50°C 

NOTE 1 : Voltage vsluat are with respect to network ground terminal. 

recommended operating conditions 





SN54LS122 
SN54LS123 


SN74LS122 
SN74LS123 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.S 5 5.5 


4.75 5 5.25 


V 


High-level output current, IfjH 


-400 


-400 


MA 


Low-level output current, Iql 


4 


8 


mA 


Pulse width, t w 


A or B inputs high 


40 


40 


ns 


A or B inputs low 


40 


40 


Clear low 


40 


40 


External timing resistance, R ext 


5 225 


5 360 


kn 


External capacitance, C ext 


No restriction 


No restriction 




Wiring capacitance at R ext /C ext terminal 


50 


50 


pF 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS122 
SN54LS123 


SN74LS122 
SN74LS123 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V|h High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC = MIN, V| H = 2V, 
v IL =v IL max . 'OH = -400 /iA 


2.5 3.5 


2.7 3.5 


V 


Vql Low-level output voltage 


V C C=MIN. V| H = 2V. 
V||_ = Vil max 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql 8 mA 




0.35 0.5 


Input current at 

li 

maximum input voltage 


V C c = MAX. V| = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


VCC =* MAX, V| = 2.7 V 


20 


20 


MA 


l| l Low-level input current 


Vcc = MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


'OS Short-circuit output current § 


Vcc ° MAX 


-15 -100 


-15 -100 


mA 


Supply current 
'CC (quiescent or triggered) 


Vcc " MAX, See Note 2 


'LS122 


6 11 


6 11 


mA 


'LSI 23 


12 20 


12 20 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$AII typical values are at Vc C - 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time and duration of tho short-circuit should not oxcood one second. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, lrj C is measured after a momentary ground, then 4.5 V, is 
applied to clock. 
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TYPES SN54LS122, SN54LS123, SN74LS122, SN74LS123 
SINGLE AND DUAL RETRIGGERABLE 
MONOSTABLE MULTIVIBRATORS WITH CLEAR 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER <l 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


, PLH 


A 


Q 


c ext = °. R ext - 5 kn » 
C L =15pF, R L =2kfi 


22 33 


ns 


B 


29 44 


tPHL 


A 


Q 


30 45 


ns 


B 


37 56 


tPHL 


Clear 


Q 


18 27 


ns 


tPLH 


Q 


30 45 


*wQ (min) 


A or B 


Q 


45 68 


ns 


l wQ 


A or B 


Q 


Cext = 1000 P F < R ext = 10 kn, 
C L =15pF, RL = 2k« 


3.08 3.42 3.76 


MS 



^tp|_H = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
t w Q s width of pulse at output Q 



TYPICAL APPLICATION DATA 



v C c 

* R T 



▼ * 

To c ext To R ext/ C ext 
terminal terminal 



where 



tyv ~ 0.4'R ext *C ext 

R ext ' s in kft. 
C ext is in pF, 
t w is in ns 



TIMING COMPONENT CONNECTIONS 
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TYPES SN54LS124, SN54S124, SN74LS124, SN74S124 
DUAL VOLTAGE-CONTROLLED OSCILLATORS 



BULLETIN NO. OL-S 7412025. MARCH 1974 



Two Fully Independent VCO's in a 16-Pin 
Package 

Output Frequency Set by Single External 
Component: 

Crystal for High-Stability Fixed-Frequency 

Operation 

Capacitor for Fixed- or Variable-Frequency 
Operation 

Separate Supply Voltage Pins for Isolation 
of Inputs and Oscillators from Logic Circuitry 

Highly Stable Operation over Specified 
Temperature and/or Supply Voltage Ranges 



GUARANTEED 
TYPE FREQUENCY 

RANGE 
'LS124 1 Hz to 35 MHz 
'S124 1 Hz to 60 MHz 



TYPICAL 
POWER 
DISSIPATION 
SO MHz 110 mW 
85 MHz 525 mW 



TYPICAL 
tmax 



description 



SN54LS124, SN54S124 ... J OR W PACKAGE 
SN74LS124, SN74S124 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc ©Vcc RANGE 



2 Cut 



2C 2Y 
, ENABLE OUTPUT GND 



16 _ 15 _ 14 _ 13 _ 12 _ 11 _ 10 _ 9 



Cut 



FREO 
CONT EN 



FREQ EN 
CONT 

B "° Cut 

Z5 



1 , '~\ ^ 
RANGE 
FREQUENCY 
CONTROL 



- v— 

ICut 



1G 1Y ©GND 
ENABLE OUTPUT 



positive logic: While the enable input is low, the 
output is enabled. While the enable 
input is high, the output is high. 



The 'LS124 and 'S124 feature two fully independent voltage-controlled oscillators (VCO) in a single monolithic chip. 
The output frequency of each VCO is established by a single external component, either a capacitor or a crystal, in 
combination with two voltage-sensitive inputs, one for frequency range and one for frequency control, that can be used 
to vary the output frequency as shown under typical characteristics for the 'S124. The concept also applies for the 
'LS124. An enable input is provided that can be used to start or stop the output pulses when it is low or high, 
respectively. The internal oscillator of the 'LS124 runs continuously even while the output is disabled, while the 
internal oscillator of the 'S124 is itself started and stopped by the enable input. A pulse synchronizer ensures that the 
first output pulse is neither clipped nor extended. Duty cycle of the output pulses is fixed at approximately 50 percent 

The highly stable oscillator can be set to operate at any frequency between 0.12 Hz and 50 MHz typically CLS124) or 
0.1 2 hertz and 85 megahertz typically CS124). Under the conditions used in Figure 1, the output frequency can be 
approximated as follows: 



f c 



500 
Cext 



where: f = output frequency in megahertz 

C e xt = external capacitance in picofarads 

The enable input and the buffered output operate at standard Schottky-clamped TTL levels. The enable input is one 
standard load in each series. Although these devices can operate from a single 5-volt supply, separate supply-voltage and 
ground pins are provided for the digital logic and for the oscillator/range control circuits so that effective isolation can 
be accomplished in the system. 



The SN54LS124 and SN54S124 are characterized for operation over the full military temperature range of — 55°C to 
125°C; the SN74LS124 and SN74S124 are characterized for operation in 0°C to 70° C industrial environments. 
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TYPES SN54LS124, SN74LS124 
DUAL VOLTAGE-CONTROLLED OSCILLATORS 



recommended operating conditions 





SN54LS124 


SN74LS124 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc I* 88 Note 1 ' 


4.5 5 5.5 


4.75 5 5.25 


V 


Input voltage at frequency control or range input. V|(freg) ° T v l(rng) 


5 


5 


V 


High-level output current, Ioh 


-1.2 


-1.2 


mA 


Low-level output current, Iql 


12 


!24 


mA 


Output frequency (enabled), f 


1 


1 


Hz 


35 


35 


MHz 


Operating free-air temperature, 


-55 125 


70 


°C 



NOTE 1 : Throughout this data sheet, the symbol V cc is used for tho voltogo applied to both pit 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS124 


SN74LS124 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


High-level input 

Vm 

voltage at enable 




2 


2 


V 


Low-level input 

Vm 

voltage at enable 




0.7 


0.8 


V 


V | 1 nput clamp voltage at enable 


Vcc =MIN ' l| = -18mA 


-1.5 


-1.5 


V 


Voh High-level output voltage 


Vcc =M,N . V|H = 2V, 
Inn = -1.2 mA 


2.5 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


V CC = MIN, V| U = 0.8V, 
Iql = 20 mA 


'OL = 12 mA 


0.25 0.4 


0.25 0.4 


V 


Iql ° 24 mA 




0.35 0.5 


l| Input current 


Freq control 
or range 


V CC - MAX 


V| = 5 V 


50 250 


50 250 


M A 


V| = 1 V 


10 50 


10 50 


Input current 
l| at maximum 
input voltage 


Enable 


V C C =MAX ' V| = 7V 


0.1 


0.1 


mA 


High-level 

l|H 

input current 


Enable 


V CC =MAX. V| = 2.7V 


20 


20 


MA 


Low-level 

lii 

input current 


Enable 


v C c = MAX - V l ° 05 V 


-0.4 


-0.4 


mA 


los Short-circuit out 


put current§ 


V CC =MAX 


-30 -100 


-25 -110 


mA 


Supply current, total into 
' CC pins 15 and 16 


Vcc = MAX « Seo Note 2 


22 37 


22 37 


mA 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^c " 5 V, T/^ = 25 C. 

§Not more than one output should bo shorted at a time and duration of thelshort-clrcuit should not exceed one seconc 
NOTE 2: Ice '* measured with tho outputs disabled and open. 



switching characteristics, Vcc = 5 V, R|_ = 667 £2, C|_ = 45 pF, Ta - 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT. 


f Q Output frequency 


C 8x ,= 2pF 


V|(freq)=4V. V,( rnn ) = 1 V 


35 50 


MHz 


V|(frea)° 1 v. V|(rn fl ) = BV 


11 20 


Output duty cycle 


C ext » 8.3 pF to 500 /iF 


50% 




Propagation delay time, 
tpHL high-to-low-level output from enable 


f o > 1 Hz 


30+« 


ns 



'The delay will typically be 30 ns plus up to one half the period of one cycle (i.e. 30 ns to 30 ns + depending upon 

the enable pulse with respect to the signal generated by the internal oscillator. 



174 TENTATIVE DATA 

This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 



Texas Instruments 

INCORPORATED 
POST OFFICe OOX 9012 • DALLAS, TEXAS 75222 



TYPES SN54S124, SN74S124 

DUAL VOLTAGE-CONTROLLED OSCILLATORS 



recommended operating conditions 





SNS4S124 


SN74S124 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq (see Note 1) 


4.5 5 5.5 


4.75 5 5.25 


V 


Input voltage at frequency control or range input, V|(f rec .) or V|( rnQ ) 


1 5 


1 5 


V 


High-level output current, loH 


-1 


-1 


mA 


Low-level output current, Iql 


20 


20 


mA 


Output frequency (enabled), f Q 


1 


1 


Hz 


60 


60 


MHz 


Operating free-air temperature, 


-55 125 


70 


°C 



NOTE 1: Throughout this data sheet, tho symbol Vqq is usod for tho voltage applied to both pins 15 and 16. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage at enable 




2 


V 


V| l Low-level input voltage at enable 




0.8 


V 


V| Input clamp voltage at enable 


Vcc°M<N, l| = -18mA 


-1.2 


V 


Vqh High-level output voltage 


Vcc-MIN, V| H = 2V, 
IqH = -1 mA 


SN54S' 


2.5 3.4 


V 


SN74S' 


2.7 3.4 


Vol Low-level output voltage 


Vcc°MIN, V| L = 0.8V, 
'OL° 20 mA 


0.5 


V 


l| Input current 


Freq control 
or range 


V CC - MAX 


V| = 5V 


10 50 


MA 


Vj = 1 V 


1 15 


Input current at 

li 

maximum input voltage 


Enable 


V C C"MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


Enable 


Vcc-MAX, V|«*2.7V . 


50 


HA 


1 1 l Low-level input current 


Enable 


V C C H MAX. V| = 0.5V 


-2 


mA 


IqS Short-circuit output currents 


V C C - MAX 


-40 -100 


mA 


Supply current, total into 

'CC 

pins 15 and 16 


Vcc bM AX, See Note 2 


105 150 


mA 


Vcc-MAX, T A =125°C. 
See Note 2 


W package 
only 


110 



'For conditions shown as MIN or MAX, use the appropriate value speciflod under recommended operating conditions, 
t All typical values are at Vqq - 5 V, T/y - 25° C. 

§Not more than one output should be shorted at a tlmo and duration of tho short-circuit should not exceed one second. 
NOTE 2: Iqq is measured with the outputs disabled and open. 

switching characteristics, Vcc = 5 V, R|_ = 280 ft, Cl = 15 pF, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


f Q Output frequency 


C ext = 2pF 


VMfreqJ^V.Vn^-IV 


60 85 


MHz 


V|(freq) = 1 V.V„ rng ,«.5V 


25 40 


Output duty cycle 


C ext = 8 J3 pF to 500 jiF 


50% 




Propagation delay time, 

tpHL 

high-to-low-level output from enable 


f Q » 1 Hz to 20 MHz 


1.4 
'o(Hz) 


s 


f o >20MHz 


70 


ns 



3 
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TYPES SN54LS124, SN54S124, SN74LS124, SN74S124 
DUAL VOLTAGE-CONTROLLED OSCILLATORS 



TYPICAL APPLICATION DATA 



free-running oscillator 

Free-running oscillators can be implemented for most systems by setting the output frequency of the VCO with either a 
capacitor or a crystal. If excitation is provided with a capacitor the frequency control and/or range inputs can be used 
to vary the output frequency. 

If excited with a crystal, low-frequency response « 1 MHz) can be improved if a relatively small capacitor (5 to 15 pF) 
is paralleled with the crystal. When operated at the fundamental frequency of a crystal, the frequency control input 
should be low 1 V) and the range input should be high (4 V to 5 V) for maximum stability over temperature and 
supply voltage variations. 

phase-locked loops 

A basic crystal-controlled phase-locked loop is illustrated in Figure A. This application can be used for implementation 
of: 

a. A highly stable fixed-frequency clock generator. 

b. A highly stable fixed- or variable-frequency synthesizer. 

c. A highly efficient "slave-clock" system for synchronizing off-card, remote, or data-interfacing clock systems 

N 

With fixed division rates for both M and N, the output frequency (f ) will be stable at f Q = jyf Obviously, either 
M or N, or both, could be programmable counters in which case the output frequency (f Q ) will be a variable frequency 
dependent on the instantaneous value of |jj-f 1 . 

The crystal-controlled VCO can be operated up to 60 MHz with an accuracy that is dependent on the crystal. At the 
higher frequencies, response of the phase comparator can become a limiting factor and one of the following approaches 
may be necessary to extend the operating frequency range. 

a. Frequencies -j^f-and can be divided equally by the same constant (K) also shown in Figure A. The constant can 
be any value greater than unity (K > 1), and should be selected to yield frequency ranges that can be handled 
adequately by the phase-comparator and filter. The output frequency (f Q ) retains the same relationship as 
previously explained because now: 




b. In another method, the comparison of jfa and -fa can be performed with either an SN54LS85/SN74LS85 or 
SN54S85/SN74S85. The resultant A> B and A < B outputs from the 'LS85 or 'S85 permit the detector to be 
simplified to a charge-pump circuit. See Figure B. 




FIGURE A— PHASE-LOCKED LOOP FIGURE B— HIGH-FREQUENCY PHASE-LOCKED LOOP 
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TYPES SN54S124, SN74S124 

DUAL VOLTAGE-CONTROLLED OSCILLATORS 



TYPICAL CHARACTERISTICS ('S124 only) 



OUTPUT FREQUENCY 
vs 

EXTERNAL CAPACITANCE 




10 -12 10 -10 10 -8 10 -6 10"" 4 10 -2 
C e xt — ^ xterna ' Capacitance— F 

FIGURE 1 



OUTPUT FREQUENCY 
vs 

INPUT VOLTAGE 



90 
85 
n 80 

% 75 

c 70 

OB 
3 

2" 65 
u. 

2 60 
C=j 55 
h? 50 
45 
40 



I 

Vcc = 5 
Cext = 2 

T - - OC 


V 
















pF 
°C- 














'A 


' A 




























































V|(r 


ng) = 


3V 
















I I 
V|(rng) = 3.5 

I I 
"V|(rng) = 4V 

i I 
V|(mg) = 4.5 

I I 












































v 7^ 















12 3 4 

V|{freq)-lnP ut Voltage-V 
FIGURE 2 



S-66 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



PRINTED IN U S A 
tl cannot auume any rtiponiibtlitr for any circuit! thown 
or rtprttent that th«r or* fi«f from pottfil inlringtmcnl. 



37' 



TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE 8EST PRODUCT POSSIBLE. 



TTL 
SSI 



TYPES SN54LS132, SN74LS132 
SCH MITT-TRIGGER POSITIVE -NAND GATES 
WITH TOTEM-POLE OUTPUTS 

BULLETIN NO. DL-S 7412112, MARCH 1974 



Operation from Very Slow Transitions 

Temperature-Compensated Threshold Levels 

Temperature-Compensated Hysteresis, 
Typically 0.8 V 

• High Noise Immunity 
description 

Each circuit functions as a NAND gate, but because 
of the Schmitt action, it has different input threshold 
levels for positive- and negative-going signals. The 
hysteresis or backlash, which is the difference 
between the two threshold levels, is typically 
800 millivolts. 



SN54LS132 ... J OR W PACKAGE 
SN74LS132 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc «B 4A 4Y 3B 3A 3Y 



u_n2JiiriAJiirLirLL^ 



1A IB 1Y 2A 2B 2Y GND 



positive logic: Y = AB 



These circuits are temperature compensated and can be triggered from the slowest of input ramps and still give clean, 
jitter-free output signals. 

For typical characteristics and typical application data, see the SN54LS13/SN74LS13 data sheet, page S-49. 



schematic (each gate) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS132 — 55°Cto125C 

SN74LS132 0°C to 70°C 

Storage temperature range — 65° C to 1 50°C 

NOTE 1 : Voltage values aro with respect to network ground terminal. 

recommended operating conditions 





SN54LS132 


SN74LS132 


UNIT 


MIN IMOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 




Low-level output current, Iol 


4 


8 


mA 


Operating free-air temperature, T^ 


-55 125 


70 


"C 





TENTATIVE DATA SHEET 
This document provides tentative information — . 

on a new product. Texas Instruments reserves I EX AS INSTRUMENTS 

the right to change specifications for this incorporated 
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TYPES SN54LS132, SN74LS132 
SCHMITT-TRIGGER POSITIVE -NAND GATES 
WITH TOTEM-POLE OUTPUTS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS132 


SN74LS132 


UNIT 


MIN 


TYP* 


MAX 


MIN 


TYP* 


MAX 


v T + 


Positive-going threshold voltage 


V C C = 5 V 


1.5 


1.7 


2 


1.5 


1.7 


2 


V 


V-T- 


Negative-going threshold voltage 


V C c - 5 V 


0.6 


0.9 


1.1 


0.6 


0.9 


1.1 


V 


V T+ -V T _ 


Hysteresis 


v C c = sv 


0.4 


0.8 




0.4 


0.8 




V 


V| 


Input clamp voltage 


V CC = MIN. 


l| = -18mA 


-1.5 


-1.5 


V 


V H 


High-level output voltage 


Vcc = MIN. 
V| = 0.6 V 


'OH = -400 »iA, 


2.5 


3.4 




2.7 


3.4 




V 


vol 


Low-level output voltage 


Vcc = M,N - 


'OL = * mA 




0.25 


0.4 




0.25 


0.4 


V 


V| = 2V 


'OL " 8 mA 






0.35 


0.5 


lT+ 


Input current at positive-going threshold 


V C C = 5 V, 


V,-V T+ 


-0.14 


-0.14 


mA 


'T- 


Input current at negative-going threshold 


Vcc-5V, 


V| = V T _ 


-0.18 


-0.18 


mA 


l| Input current at maximum input voltage 


V C c " MAX . V| - 7 V 


0.1 


0.1 


mA 


>IH 


High-level input current 


V C C = MAX < V| = 2.7 V 


20 


20 


A*A 


»IL 


Low-level input current 


V C C = MAX, V| = 0.4V 


-0.4 


-0.4 


mA 


'OS 


Short-circuit output current § 


V C C " M AX 


-6 




-40 


-5 




-42 


mA 


'CCH 


Supply current, all outputs high 


V C C ** MAX, V| = V 




5.9 


11 




5.9 


11 


mA 


'CCL 


Supply current, all outputs low 


V C C = MAX. V| = 4.5 V 




8.2 


14 




8.2 


14 


mA 



'For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqc " 5 v , T^ " 25°C. 

§Not more than one output should be shorted at a time. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


Propagation delay time, low-to-high-level output 


C L = 15 pF, 


15 


22 


ns 


«PHL 


Propagation delay time, high-to-low-level output 


R L =2k« 


15 


22 


ns 



PARAMETER MEASUREMENT INFORMATION 



TEST 
POINT 



FROM 
OUTPUT 
UNDER 
TEST 



VCC 



H4" 



;r l = 2 kn 

(See Note C) 

' W N W 



C L - 15 pF 
(See Note B) 



?rv7v V 

/l \££v_ 

L. j i 



f*-tp H |_- 



V 

ly v OH 

TT1.3V 

v OL 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

A. The input waveform is supplied by a generator with the following characteristics: 
z out " 50 n and PRR < 1 MHz, t r < 15 ns, tf < 6 ns. 

B. C(_ includes probe and jig capacitance. 

C. All diodes are 1N916 or 1N3064. 
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TYPES SN54221, SN54LS221. SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 

BULLETIN NO. DL-S 7412027, MARCH 1974 



SN 54221, SN54LS221, SN74221 and 
SN74LS221 Are Dual Versions of Highly 
Stable SN54121, SN74121 One-Shots on 
a Monolithic Chip 

• Pulse-Width Variance Is Typically Less 
than ±0.5% for 98% of the Units 

• SN54221 and SN74221 Demonstrate 
Electrical and Switching Characteristics 
That Are Virtually Identical 

to the SN54121, SN74121 One-Shots 

• Pin-Out Is Identical to the SN54 123 
SN74123, SN54LS123, SN74LS123 

• Overriding Clear Terminates 
Output Pulse 



SN54221, SN54LS221 ... J OR W PACKAGE 
SN74221, SN74LS221 ... J OR N PACKAGE 
(TOP VIEW) 



TYPE 

SN54221 
SN74221 
SN54LS221 
SN74LS221 



TYPICAL 
POWER 
DISSIPATION 

130 mW 
130mW 
23 mW 
23 mW 



MAXIMUM 
OUTPUT PULSE 
LENGTH 
21 s 
28 s 
49 s 
70s 



1 RexV 1 
VCC C ex t C|»t 




* 2FW G" D 
c «xt Cxt 



positive logic: Low input to clear resets Q low and 
Q high regardless of d-c levels at A 
or B inputs. 



description 

The '221 and 'LS221 are monolithic dual multivibrators with performance characteristics virtually identical to those of 
the '121. Each multivibrator features a negative-transition-triggered input and a positive-transition-triggered input either 
of which can be used as an inhibit input. 

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse. 
Schmitt-trigger input circuitry (TTL hysteresis) for B input allows jitter-free triggering from inputs with transition rates 
as slow as 1 volt/second, providing the circuit with excellent noise immunity of typically 1 .2 volts. A high immunity to 
Vcc n ° ise of typically 1.5 volts is also provided by internal latching circuitry. 

Once fired, the outputs are independent of further transitions of the A and B inputs and are a function of the timing 
components, or the output pulses can be terminated by the overriding clear. Input pulses may be of any duration 
relative to the output pulse. Output pulse length may be varied from 35 nanoseconds to the maximums shown in the 
above table by choosing appropriate timing components. With R ex t = 2 kJ2 and C ex t = 0, an output pulse of typically 
30 nanoseconds is achieved which may be used as a d-c-triggered reset signal. Output rise and fall times are TTL 
compatible and independent of pulse length. Typical triggering and clearing sequences are illustrated as a part of the 
switching characteristics waveforms. FUNCTION table 



Pulse width stability is achieved through internal 
compensation and is virtually independent of Vcc and 
temperature. In most applications, pulse stability will only be 
limited by the accuracy of external timing components. 

Jitter-free operation is maintained over the full temperature 
and Vcc ranges for more than six decades of timing 
capacitance (10 pF to 10juF) and more than one decade of 
timing resistance (2 kft to 30 kft for the SN54221, 2 kS2 to 
40 kQ, for the SN74221, 2 kfi to 70 kJ2 for the SN54LS221, 
and 2 kft to 100 kfi for the SN74LS221). Throughout these 
ranges, pulse width is defined by the' relationship: 
tw(out) = CextRext /n2*0.7 C ex tRext- In circuits where 
pulse cutoff is not critical, timing capacitance up to 1000juF 
and timing resistance as low as 1 .4 kS2 may be used. Also, the 
range of jitter-free output pulse widths is extended if Vcc ' s 



(EACH MONOSTABLE) 



INPUTS 


OUTPUTS 


CLEAR 


A B 


Q Q 


L 


X X 


L H 


X 


H X 


L H 


X 


X L 


L H 


H 


L t 


_n_ ~U~ 


H 


I H 


_TU -LT 


Also see description and switching 


characteristics 





■■ high level (steady state) -TT—- 
low level (steady state) ~~U~- 
transition from low to x - 
high level 

transition from high to 
low level 



one high-level pulse 
one low-level pulse 
irrelevant 
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TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCH MITT-TRIGGER INPUTS 



description (continued) 

held to 5 volts and free-air temperature is 25°C. Duty cycles as high as 90% are achieved when using maximum 
recommended Rj. Higher duty cycles are available if a certain amount of pulse-width jitter is allowed. 

The variance in output pulse width from device to device is typically less than ±0.5% for given external timing 
components. An example of this distribution for the '221 is shown in Figure 2. Variations in output pulse width versus 
supply voltage and temperature for the '221 are shown in Figure 3 and 4, respectively. 

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SN54LS123/SN74LS123 so that 
the '221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the 
value of Rext and/or Cext- 

Vcc 



T 



To C oxt To Raxt'Caxt 
Terminal Terminal 

TIMING COMPONENT CONNECTIONS 



schematics of inputs and outputs 

'221 



'LS221 



EQUIVALENT OF EACH INPUT 



V CC - 




Input A: R eq ■* 4 kft NOM 
Input B, Clear: R eq - 2 kft NOM 



TYPICAL OF ALL OUTPUTS 



100 n 

NOM 




v cc 



OUTPUT 



EQUIVALENT OF EACH INPUT TYPICAL OFALLOUTPUTS 



v cc - 



Input A: R q - 25 kft NOM 
Input B: R cq - 15.5 kft NOM 
Clear: R eq - 12.5 kft NOM 




V C C 



OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc < see Note 1 ) 7 V 

Input voltage: SN54221, SN74221 5.5 V 

SN54LS221.SN74LS221 7 V 

Operating free-air temperature range: SN54221, SN54LS221 -55°Cto125°C 

SN74221.SN74LS221 0°C to 70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to the network ground terminal. 
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TYPES SN54221, SN74221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 



recommended operating conditions 





SN 54221 


SN74221 


UNIT 


MIN MOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


—800 


—800 


liA 


Low-level output current, Iql 


16 


16 


mA 


Rate of rise or fall of input pulse, dv/dt 


Schmitt input, B 


1 


1 


V/s 


Logic input, A 


1 


1 


V/>« 


Input pulse width 


A or B, t w ( in j 


50 


50 


ns 


Clear, t w { C | ear ) 


20 


20 


Clear-inactive-state setup time, t^mp 


15 


15 


ns 


External timing resistance, R ext 


1.4 30 


1.4 40 


kft 


External timing capacitance, C ext 


1000 


1000 




Output duty cycle 


R ext -2k« 


67 


67 


% 


Rext ° MAX R axt 


90 


90 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vj+ Positive-going threshold voltage at A input 


Vcc° MIN 


1.4 2 


V 


Vf— Negative-going threshold voltage at A input 


V C C = MIN 


0.8 1.4 


V 


Vj + Positive-going threshold voltage at B input 


Vcc ° M 'N 


1.55 2 


V 


Vj_ Negative-going threshold voltage at B input 


V C C=MIN 


0.8 1.35 


V 


V| Input clamp voltage 


Vcc = MIN . l|"-12mA 


-1.5 


V 


Vqh High-level output voltage 


Vcc = M| N. 'OH ■ -800 iiA 


2.4 3.4 


V 


Vol Low-level output voltage 


V C C = MIN, IOL"16mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


Vcc " MAX < v l " 5 - 5 v 


1 


mA 


l|H High-level input current 


V C c = MAX, V|-2.4V 


Input A 


40 


MA 


Input B.Clear 


80 


l|L Low-level input current 


V C C "MAX, V| = 0.4V 


Input A 


-1.6 


mA 


Input B, Clear 


-3.2 


IqS Short-circuit output current § 


V C C " MAX 


SN 54221 


-20 -55 


mA 


SN 74221 


-18 -55 


'CC Supply current 


V CC = MAX 


Quiescent 


26 50 


mA 


Triggered 


46 80 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at V^c " 5 v - T A * 2S°C. 

§Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 1 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


A 


Q 


C L = 15pF, 
R L = 400n, 
See Figure 1 
and Note 2 


C ext = 80pF, R ext = 2kn 


45 70 


ns 


B 


Q 


35 55 


tPHL 


A 


Q 


50 80 


ns 


B 


Q 


40 65 


tPHL 


Clear 


Q 


27 


ns 


«PLH 


Clear 


Q 


40 


ns 


l w(out) 


A or B 


Q or Q 


C ext -80pF, R ext -2kn 


70 110 150 


ns 


c ext ** °- R ext = 2 kft 


20 30 50 


C axt = 100pF.R ext - 10 k« 


650 700 750 


Cext-I^F, R ext " 10 kn 


6.5 7 7.5 


ms 



^tpLH s Propagation delay time, low-to-high-level output 
tpuL s Propagation delay time, high-to-low-level output 
t w(out) - Output pulse width 

NOTE 2: Load circuit is shown on page S-87. 
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TYPES SN54LS221, SN74LS221 

DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 



recommended operating conditions 





SN54LS221 


SN74LS221 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, V*cc 


4.S 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-400 


-400 


fA 


Low-level output current, Iql 


4 


8 


mA 


Rate of rise or fell of input pulse, dv/dt 


Schmitt, B 


1 


1 


V/s 


Logic input, A 


1 


1 


V/us 


Input pulse width 


A or B, t w (j n ) 


40 


40 


ns 


Clear, t w ( c | 8ar ) 


40 


40 


Clear-inactive-state setup time, t, e tup 


15 


15 


ns 


External timing resistance, R ext 


1.4 70 


1.4 100 


kll 


External timing capacitance, C ext 


1000 


1000 




Output duty cycle 


R-r = 2 Ml 


67 


67 


% 


Rj - MAX R ext 


90 


90 


Operating free-air temperature, Ta 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS221 


SN74LS221 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


Positive-going threshold 

VT+ 

voltage at A input 


V CC = MIN 


1.0 2 


1.0 2 


V 


Negative-going threshold 

Vt_ 

voltage at A input 


Vqc ° MIN 


0.7 1.0 


0.8 1.0 


V 


Posittve°going threshold 

VT+ 

voltage at B input 


V C C " MIN 


1.0 2 


1.0 2 


V 


Negative-going threshold 

Vt_ 

voltage at B input 


Vqc " MIN 


0.7 0.9 


0.8 0.9 


V 


V| Input clamp voltage 


V C c"MIN, l| = -18 mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage ' 


V CC = MIN, l O H = -400/iA 


2.5 3.5 


2.7 3.5 


V 


Vql Low-level output voltage 


V cc = MIN 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


'OL = 8 mA 




0.35 0.5 


Input current at 

M 

maximum input voltage 


V CC = MAX, V| = 7 V 


0.1 


0.1 


mA 


1 1 h High-level input current 


V C c "MAX, V| = 2.7V 


20 


20 


MA 


l|L Low-level input current 


Input A 


Vcc " MAX - V| = 0.4 V 


-0.36 


-0.36 


mA 


Input B 


-0.44 


-0.44 


Clear 


-0.54 


-0.54 


lOS Short-circuit output current§ 


V C C " MAX 


-15 -100 


-15 -100 


mA 


'CC Supply current 


V C c - MAX 


Quiescent 


4.7 11 


4.7 11 


mA 


Triggered 


19 27 


19 27 



|For conditions shown at MIN or MAX, use tho appropriate value specified under recommended operating conditions, 
t All typical values are at V^c " B V, " 25°C 

»Not more than one output should bo shorted at a time and duration of the short-circuit should not exceed one second. 
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TYPES SN54LS221. SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TDIGGER INPUTS 



switching characteristics, Vcc = 5 V, Ta - 25°C 



PARAMETER * 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


»PLH 


A 


Q 


C L = 15 pF, 
R L = 2 kn, 
See Figure 1 
and Note 3 


CexfSOpF. R ext = 2kfi 


45 70 


ns 


B 


Q 


35 55 


»PHL 


A 


Q 


50 80 


ns 


B 


Q 


40 65 


«PHL 


Clear 


Q 


27 


ns 


tPLH 


Clear 


Q 


40 


ns 


l w(out) 


A or B 


Q or Q 


C ext = 80pF. R ext = 2kn 


70 110 150 


ns 


Cext ° 0. Rext = 2 kn 


20 30 50 


C ext = 100pF.R ext = 10 k« 


650 700 750 


C ext =1iiF. R ex ,= 10kn 


6.5 7 7.5 


ms 



^tPLH 3 Propagation delay time, low-to-high-level output 
<PHL = Propagation delay time, high-to-low-levol output 
tw(out) s Output pulse width 



NOTE 3: Load circuit Is shown on page S-88. 

TENTATIVE DATA 
' This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 



PARAMETER MEASUREMENT INFORMATION 

I* *w(in)- 



B INPUT / ^ 3 V 

I ^ — OV 

|* >60 ns H 

CLEAR I \ 4^ 3 V 

I j> L. OV 

j « H *PLH \* »\ tpHL 

q output i jf rx Voh 

1 N V OL 

*• H tPHL H tpLH 

— — vi u v H 

Q OUTPUT \ 4- 

A input is low. ^ VOL 

TRIGGER FROM B, THEN CLEAR— CONDITION 1 



3 V 

B INPUT 

I x 
>60 ns » | 

3 V 

CLEAR 

OV 



^ 

J 



voh 

Q OUTPUT 

v 0L 

A input is low TRIGGER FROM B. THEN CLEAR-CONDITION 2 



B INPUT I \ 4- \ 

*\ \-——/\, \ OV 

U — >50 ns — H ' I* H ^tup 

yl ^ lt^2 3 V 

CLEAR V -jL 

* f— OV 

TRIGGERED 

/ 

n l\— vni 

NOT TRIGGERED U-tw( ou t)-^ 
A input is low 

CLEAR OVERRIDING B, THEN TRIGGER FROM B 



S ,y y V OH 

Q OUTPUT 



._ 3V 

B INPUT 

" % ,0 V 

. I h >50ns 

h— >B0 ns — I 

CLEAR 



y ^ 

t 



>50 ns — H j 3 v 

V 

v v 0H 

Q OUTPUT 

vql 

A input is low 

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR 
FIGURE 1— SWITCHING CHARACTERISTICS 
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TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 

PARAMETER MEASUREMENT INFORMATION 



_____ p 'wlinl H . 3 V 

A ,NPu; ^ f_ V 

r — >60ns — 1 3 v 

CLEAR j ^ /_ o V 

i W H tpHL 
tPLH -j* *| |Z_rr V OH 

Q OUTPUT Jf \ \ 

! \* *\- «PLH 

! , \ r v oh 

Q OUTPUT ! \ / 

' J\ f- vql 

tPHL U H 

B input is high TRIGGER FROM A, THEN CLEAR 

\ / " 

A INPUT \ / OV 

° ° UT PUT / V__ Vol 

M 'w(out) 1 

^ h t w iout)' h voh 

50UTP " ^ V 0L 

B and clear inputs are high 

TRIGGER FROM A 



NOTES: A. Input pultet oro supplied by generators having tho following characteristics: PRR < 1 MHz, Z out « SO SI; for '221. t r < 7 ns, 
tf < 7 ns, for LS221, t r < 16 ns, t f < 6 ns. 
B. Ail measurements are made between tho 1 .5 V points of the indicated transitions for the '221 or between the 1.3 V points for the 
'LS221. 

FIGURE 1-SWITCHING CHARACTERISTICS (CONTINUED) 
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TYPES SN54221. SN74221 

DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 



TYPICAL CHARACTERISTICS ('221 ONLY)t 



DISTRIBUTION OF UNITS 
for 

OUTPUT PULSE WIDTH 



VARIATION IN OUTPUT PULSE WIDTH 
vs 

SUPPLY VOLTAGE 



V C C = 5 V 
.Ta = 25°C 






























































































M 


EDIA 


N 


IV 


EDI/> 


N 






i 


-0.5% 
I I J 


+0.5% 
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1% 



1 — 

C ex t = 60 pF 
-R ex t= 10k£2 
T A = 25°C 



-n-98%OF UNITS 




MoutJ-OutPut Pulse Width 
FIGURE 2 



4.75 5 5.25 

Vcc-Supply Voltage— V 
FIGURE 3 



5.5 



a 

3 

o 



<1 



VARIATION IN OUTPUT PULSE WIDTH 
vs 

FREE-AIR TEMPERATURE 



1% 



0.5% 



0% 



-0.5% 



-1% 



Vcc = 5 V 
c.„... = fin nP 












Re> 


ct =1C 








































/(out) 
T A = 


*42 
25°C 


3 ns _ 










' at 



















































-75 -50 -25 25 50 75 100 125 
Ta— Free-Air Temperature— °C 
FIGURE 4 



OUTPUT PULSE WIDTH 
vs 

TIMING RESISTOR VALUE 



10 ms 




2 4 7 10 20 40 70 100 
R ext-T' min 9 Resistor Value-kfi 
FIGURE 5 



NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of tho SN54221. 

T Data for temperatures below 0°C and above 70°C, and for supply voltages below 4.75 V and abovo 5.25 V aro applicable for the SN54221 
only. 
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TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 



BULLETIN NO. DL-S 7412077, MARCH 1974 



FOR SYMMETRICAL GENERATION OF COMPLEMENTARY TTL SIGNALS 



• Switching Time Skew of the Complementary 
Outputs Is Typically 0.5 ns . . . Guaranteed 
to be No More than 3 ns at Rated Loading 

Full Fan-Out to 20 High -Level and 10 
Low- Level 54/74 Loads 

Active Pull-Down Provides Square 
Transfer Characteristic 



description 

The SN54265 and SN74265 circuits feature comple- 
mentary outputs from each logic element, which have 
virtually symmetrical switching time delays from the 
triggering input. They are designed specifically for use 
in applications such as: 

• Symmetrical clock/clock generators 

• Complementary input circuit for decoders and 
code converters 

• Switch debouncing 

• Differential line driver 

Examples of these four functions are illustrated in the 
typical application data. 

The SN54265 is characterized for operation over the 
full military temperature range of — 55° C to 125 C; 
the SN74265 is characterized for operation from 0°C 
to 70° C. 



SN54265 ... J OR W PACKAGE 
SN74265 ... J OR N PACKAGE 
(TOP VIEW) 



V CC 4A 4W 4V 3B 3A 3W 3Y 



4Js 



iririiL io _ 9 



ES 



1Y 



2A 



2B 



2W 



positive logic: 
ELEMENTS 1 AND 4 ELEMENTS2 AND 3 

Y = A Y " AB 

W = A W = AB 



schematics of inputs and outputs 




TYPICAL OF ALL OUTPUTS 

VCC 

100 « 




OUTPUT 
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TYPES SN54265. SN74265 

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5 5 y 

Interemitter voltage (see Note 2) 5 5 V 

Operating free-air temperature range: SN54265 -55°Cto125°C 

SN74265 0°Cto70°C 

Storage temperature range -65°C to 1 50°C 



NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, tho rating applies between inputs 2A 
and 2B and between inputs 3A and 3B. 

recommended operating conditions 





SNS4265 


SN74265 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-800 


-800 


UA 


Low-level output current, Iol 


16 


16 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc D MIN. l| = -12mA 


-1.5 


V 


Vqh High-level output voltage 


V C c " M| N. lOH -800 M 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN, IOL a1 6mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


Vcc "MAX. V| = 5.5V 


1 


mA 


l|H High-level input current 


Vcc MAX. V| " 2.4 V 


40 


MA 


1 1 l Low-level input current 


V C c B MAX. V| = 0.4 V 


-1.6 


mA 


'OS Short-circuit output current § 


V C c " MAX. 


SN54265 


-20 -57 


mA 


SN74265 


-18 -57 


ICC Supply current 


Vcc " MAX, See Note 3 


25 34 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

♦All typical values are at V^c ° 5 V, T^ = 25° C. 

§Not more than one output should be shorted at a time. 

NOTE 3: l cc is measured with all outputs open and all inputs grounded. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLHWV) 


AorB 


W 




11.6 


18 




tpHL(Y) 


(as applicable) 


Y 


R|_°400 n, 
C L = 15 pF. 
See Note 4 


11.3 


18 


ns 


tPHLtW) 


AorB 


W 


9.8 


18 


ns 


tPLH(Y) 


(as applicable) 


Y 


10.2 


18 


tPLHtWJ-tPHHY) 


A or B 


Wwith 


+0.3 


±3 




tPHL(W)-tpLHlY) 


(as applicable) 


respect to Y 




-0.4 


13 


ns 



tpm = Propagation delay time, low-to-high-level output. 
tpHL — Propagation delay time, high-to-low-level output. 

t PXX(W) —t PXX(Y) s Difference in indicated propagation delay times at tho W and Y outputs, respectively. 
NOTE 4: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54265, SN7426S 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 



TYPICAL CHARACTER ISTICSt 



PROPAGATION DELAY TIME DIFFERENCE 
vs 

FREE-AIR TEMPERATURE 



5 
4 
3 
2 
1 

-1 
-2 
-3 
-4 
-5 



1 1 

V CC = 5 \ 

_ R L = 400 
C. = 15 d 


1 












n 

F 







































































































































PROPAGATION DELAY TIME DIFFERENCE 
vs 

SUPPLY VOLTAGE 



2 

c 1.5 

u 

03 1 

5 

O 0.5 
E 

h- 

> 

JO 

S -0.5 

c 
o 

£ -1 



-2 



T A = 25°C 
Ri =40012 






C[_= 15 pF 
















tPLH(W)- 


tpHL(Y) 














-tPHL(W)- 


-tPLH(Y)- 























-75 -50 -25 25 50 75 100 125 
T A -Free-Air Temperature-°C 
FIGURE 1 



4.5 



4.75 



5.25 



5.5 



Vcc- Su PP'V Voltage-V 
FIGURE 2 



PROPAGATION DELAY TIME DIFFERENCE vs LOAD CAPACITANCE 




15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50 

Ci-Load Capacitance-pF C|_-Load Capacitance-pF 

FIGURE 3 FIGURE 4 



tpata for temperatures below 0°C and above 70°C end for supply voltages below 4.75 V and above 5.25 V are applicable forSNS426S only. 
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TYPES SN54265, SN74265 

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 



TYPICAL APPLICATION DATA 







1/6 SN 7404 


CLOCK 


— 1 





GENERATOR 



CLOCK 



CLOCK 



1/4 SN 74265 



CLOCK 



GENERATOR 



CLOCK 
CLOCK 



CLOCK 



CLOCK 



J 



* — SKEW 









1 clockJ 



CLOCK 



r 



FIGURE A - TYPICAL CLOCK/CLOCK GENERATOR CIRCUIT FIGURE B - SKEWLESS CLOCK/CLOCK GENERATOR CIRCUIT 



I 1 

2/3 SN7404 , 



INPUT A 



INPUT B 



in— 

I /GATE 



GATE 1 



rn— — /gate 2 



INPUT 



INPUT A 



INPUT B 



INPUT I ■ 
GATE< 

2 I 



DECODER SKEW 



1 



OUTPUT 2 



DECODER SPIKE 



I 1 

I 1/2 SN 74265 i 



1 INPUT A 



INPUT B 



I 



I 

L J 

INPUT 



lL>-° 

»-= 'GATE 

I- /GATE 2 



<H -^l^Tl3 



INPUT A 



INPUT B 



— H 
— L 



INPUT j 
GATE<| 



SYMMETRICAL DECODE 



NO DECODE SPIKE 



OUTPUT 2 



FIGURE C - TYPICAL DECODER/CODE CONVERTER 



FIGURE D - SYMMETRICAL DECODER/CODE CONVERTER 
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TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 



TYPICAL APPLICATION DATA 



390 n 



1/4SN74265 



o — 5 V 



INPUT 



W OUTPUT 



Y OUTPUT 




5 V 



V 



V H 

■vol 

-V H 

-vol 



WITHOUT FEEDBACK 



INPUT 



1/4SN74265 



1 



5 V 




W OUTPUT 



Y OUTPUT 




5 V 



OV 



V H 

vol 



V 0H 

vql 



WITH FEEDBACK TO 
STABILIZE INPUT 



FIGURE E - SWITCH DEBOUNCER 



V+ 



DATA 




Noise immunity typically 3 V 

for either high level or low level data 

FIGURE F - DIFFERENTIAL LINE DRIVER 
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TYPES SN54LS279.SN74LS279 
QUADRUPLE S-R LATCHES 

BULLETIN NO. DL-S 7412086, MARCH 1974 



Functionally and Mechanically 
Identical to SN54279/SN74279 

• Features Low Power Dissipation 
of 19 mW Typical 



FUNCTION TABLE 
(EACH LATCH) 



INPUTS 


OUTPUT 


5* R 


Q 


H H 


Qo 


L H 


H 


H L 


L 


L L 


H* 



H = high level 
L — low level 

Qq = the level of Q before the indicated input conditions were established 
'This output level is pseudo stable: that is, it may not persist when tho 
S and R inputs return to their inactive (high) level. 
T For latches with double S inputs: 

H « both S inputs high 

L = one or both S inputs low 



SN54SL279 ... J OR W PACKAGE 
SN74LS279 ... J OR N PACKAGE 
(TOP VIEW) 





Vcc «S 4B 40 3B Ml m m 










logic: see function table 



schematics of inputs and outputs 




TENTATIVE DATA SHEET 

§JQ2 This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54LS279, SN74LS279 
QUADRUPLE S-R LATCHES 



recommended operating conditions 







SN54LS279 


SN74LS279 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 'S 00 Note ^ 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 


"A 


Low-level output current, Iql 


4 

-55 125 


8 

70 


mA 
°C 


Operating free-air temperature, Ta . I 

NOTE 1: Voltage value* are with respect to network ground terminal. 

electrical characteristics over recommended operating free-air tempi 


jrature range (un 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITION^ 


SN54LS279 
MIN TYPt MAX 


SN74LSZ7SI 
MIN TYP+ MAX 


UNIT 


V|H High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc =M,N - l|--18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc-MIN, V|H = 2V, 
V|L ° V IL max » 'OH ° -400 mA 


2.5 3.5 


2.7 3.5 


V 


Vol Low-level output voltage 


Vcc =M,N . V| H -2V, 
V||_ ° V|L max 


Iql = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA 




0.35 0.5 


Input current at 

•l . 

maximum input voltage 


Vqc " MAX - V| = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


V C C " MAX - V| = 2.7 V 


20 


20 


«A 


l|L Low-level input current 


Vcc " MAX - v l ° 4 V 


-0.4 


-0.4 


mA 


lOS Short-circuit output current 5 


Vcc. - MAX 


-6 -40 


-5 -42 


mA 


•CC Supply current 


Vqc " MAX - See Note 2 


3.8 7 


3.8 7 


mA 



*For condition* shown at MIN or MAX, use the appropriate value specified under recommended operating 

I All typical values are at Vcc " 5 v . T A " 25 ° c 

§Not more than one output should be shorted at a time. _ 

NOTE 2: l C C >» measured with all H Inputs grounded, all S Inputs at 4.5 V, and ail outputs open. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH Propagation delay time, low-to-high-level output from S" input 


C|_= 15 pF, 
R|_= 2 k«. 
See Note 3 


12 22 


ns 


tPHL Propagation delay time, high-to-low-level output from 5 input 
tPHL Propagation delay time, high-tc-low-level output from R input 


9 15 
15 27 



NOTE 3: Load circuit and voltage waveforms aro shown on page S-88. 
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TYPES SN54365, SN54366, SN54367, SN54368, 
SN74365, SN74366. SN74367, SN74368 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 

BULLETIN NO. DL-S 7412117, MARCH 1974 



Bus Buffers/Drivers with 3-State Outputs • Can Be Used to Drive Bus Line Directly 



I '365 

• True Data 

• Gated Enable Inputs for X-Y 
Coincident Bus Control 



'365 

FUNCTION TABLE 
(EACH DRIVER) 



SN5436S ... J OR W PACKAGE 
SN7438S ... J OR N PACKAGE 
(TOP VIEW) 

VCC 82 M «Y 



INPUTS 


OUTPUT 


G1 22 A 


Y 


H X X 


Z 


X H X 


z 


L L H 


H 


L L L 


L 



H ■ high level, L - low lovol, 

X = Irrelevant, Z - high-Impedance 




3' 1A IV 2A jy » 



'366 

• Inverted Data 

• Gated Enable Inputs for X-Y 
Coincident Bus Control 



'366 

FUNCTION TABLE 
(EACH DRIVER) 



INPUTS 


OUTPUT 
Y 


Si 32 A 


H X X 


Z 


X H X 


Z 


L L H 


L 


L L L 


H 



3Y CNQ 

SN54366 ... J OR W PACKAGE 
SN74386 ... J OR N PACKAGE 
(TOP VIEW) 

VCC 6j «A 6V SA SY 4A 4Y 




H " high level, L ■ low level, « PI » M « h « M • M » M • H 

X-.rre| W gnt,Z- high-Impedance V y y ^ ^1 U U ^ 



'367 

• True Data 

• 4-Line and 2-Line Enable Inputs 
Can Be Organized for 

4-Bit Bytes or Digit Control 



'367 

FUNCTION TABLE 
(EACH DRIVER) 



SN54367 ... J OR W PACKAGE 
SN74387 ... J OR N PACKAGE 
(TOP VIEW) 

VfC 62 SA 8Y SA 5Y 4A 4Y 



INPUTS 


OUTPUT 
Y 


G A 


H X 


Z 


L H 


H 


L L 


L 



H = high level, L - low level, 

X = irrelevant, 2 = high-Impedance 



4^ 



'368 

• Inverted Data 

• 4-Line and 2-Line Enable Inputs 
Can Be Organized for 

4-Bit Bytes or Digit Control 



'368 

FUNCTION TABLE 
(EACH DRIVER) 



SN54368 ... J OR W PACKAGE 
SN74368 ... J OR N PACKAGE 
(TOP VIEW) 

V «= &> «A 8V SA SV 4A 4V 



INPUTS 


OUTPUT 


G A 


Y 


H X 
L H 
L L 


Z 
L 
H 



H ■» high level, L = low level, 

X = irrelevant, Z - high-lmpodsnce 



J 



IV 2A 7Y JA 
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TYPES SN54365, SN54366, SN 54367, SN54368, 
SN74365, SN74366. SN74367, SN74368 
HEX BUS DRIVERS WITH 3 -STATE OUTPUTS 



schematics 



'365 

►TO OTHER DRIVERS 



CONTROL SECTION 



1 0F 6 DRIVERS 




JlJ^TO OTHER DRIVERS 

'367 



I Of 7 CONTROL SECTIONS 



I OF 6 DRIVERS 



CONTROL I 

INPUT 
Gl OR <1 



t R is 900 ft for the control 
section associated with G1 JjjJ 1 *. 
and 600 ft for the control a 
section associated with G2. 



T R is 900 ft for the control 
section associated with G1 
and 600 ft for the control 
section associated with G2. 



Resistor values shown are nominal and in ohms. 




CONTROL I j*\ 

input — r-j-r \ — T 
01 OR 02 * 
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TYPES SN54365. SN54366. SN54367. SN54368, 
SN74365, SN74366, SN74367, SN74368 
HEX BUS DRIVERS WITH 3 -STATE OUTPUTS 



recommended operating conditions 





SN54365, SN54366 
SN54367, SN54388 


SN74365, SN74366 
SN74367, SN74368 


UNIT 


MIN NOM MAX 


MIN NOM MAX 




Supply voltage, Vcc 


4.S 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-2 


-5.2 


mA 


Low-level output current, IfjL 


32 


32 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise nol 


>pri) 

JCU/ 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V| l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC =MIN. l| = -12mA 


-1.5 


V 


v OH High-level output voltage 


V C C = MIN, V|H = 2V, 
V| L = 0.8V. I H°MAX 


2.4 3.1 


V 


Vqi_ Low-level output voltage 


V CC = MIN, V| H = 2 V, 
V| L = 0.8V, l L = 32mA 


0.4 


V 


Vq Output clamp vo Itage 


V CC = V 


lO ° 12 mA 


1.5 


V 


Iq a -12 mA 


-1.5 


■OZH Off-state output current, high-level voltage applied 


V C C = MAX, V| H B 2V, 
V = 2.4 V 


40 


MA 


'OZL Off-state output current, low-level voltage applied 


Vcc ° MAX, V|H"2V, 
V = 0.4 V 


-40 


*iA 


l| Input current at maximum input voltage 


V C C ° MAX, V| = 5.5V 


1 


mA 


■ | H High-level input current 


V C C "MAX, V|H = 2.4V 


40 


UA 


III. Low-level input current 


A input 


V C c = MAX, V|=0.5V 
Both G inputs at 2 V 


-40 


MA 


Vcc = MAX . V| = 0.4 V 
Both G inputs at 0.4 V 


-1.6 


mA 


G input 


Vcc ° MAX, V| = 0.4 V 


-1.6 


mA 


'OS Short-circuit output current § 


V C C ° MAX 


-40 -130 


mA 


'CC Supply current 


V C C ° MAX 


'365, '367 


65 85 


mA 


'366. '368 


59 77 



*For conditions shown as MIN or MAX, uta tho appropriate value specified under recommended operating conditions. 

t All typical values are at V^c °5V, = 25°C. 

§Not more than one output should be shorted at a time. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


'365, '367 


'366, '368 


UNIT 


MIN MAX 


MIN MAX 


tPLH Propagation delay time, low-to-high-level output 


C L =50pF, 
RL = 400H 


16 


17 


ns 


tpHL Propagation delay time, high-to-low-level output 


22 


16 


ns 


*ZH Output enable time to high level 


35 


35 


ns 


l ZL Output enable time to low level 


37 


37 


ns 


'HZ Output disable time from high level 


C L = 5pF, 
RL = 400fi 


11 


11 


ns 


l LZ Output disable time from low level 


27 


27 


ns 



Load circuit and voltage waveforms are shown on page S-87. 
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SERIES 54/74. 54H/74H. 54S/74S. AND SPECIFIED* SERIES 54L/74L DEVICES 



PARAMETER MEASUREMENT INFORMATION 



TEST 
POINT 
Q 



vcc 



FROM OUTPUT 
UNDER TEST 



(See Note B) 



(See Note A) 



LOAD CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 



v cc 



FROM OUTPUT. 
UNDER TEST 



POINT 




LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



TEST 
POINT 
o 



vcc 



FROM OUTPUT 
UNDER TEST 



CL 

(See Note A) 



I L 



ka 3[ 



(See Note B) 



LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 



NOTES. A. C|_ includes probe and jig capacitance. 
B. All diodes are 1N916 or 1N3064. 



TIMING 
INPUT 



Jli 



.3V 
• OV 



k-tsetupHJ* thold 



3 V 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



HIGH-LEVEL Jf\SV 1.5 V 

PULSE 



• I 

LOW-LEVEL Nc1.5V 1.6 V 

PULSE 




VOLTAGE WAVEFORMS 
PULSE WIDTHS 



IN-PHASE 
OUTPUT j 



I 

(•"•PLH" 
I 
I 



OUTPUT v 
CONTROL Nr»-5 
(Low-level 



—4— 



k«PHL*l 

H V H 



r-tpHL-H 



I 
I 

(•-MM.H-H 



L-H 

OUT-OF-PHASE Nj- 15V XiV 
OUTPUT X / 

(See Note F) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



enabling) , 

L , ZL ^ f-tLZ-l siand 

L *4.5V , co dosed 

WAVEFORM 1 ', S1 closed, , 5 v j cioseo ^ 1 s v 



VOL 
VOH 
VOL 



(See Note C) 




Vol 



r-tHZ-^0.5V05V 

t±r v oh 



51 and 

52 closed 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 



NOTES - C Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

E. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z out * 50 SI and: 

For Series 54/74 and 54H/74H, t r < 7 ns. t f < 7 ns; 

For Specified* Series 54L/74L devices: t r < 10 ns, tf < 10 ns; 

For Series 54S/74S, t r < 2.5 ns, tf < 2.5 ns. 

F. When measuring propagation delay times of 3-stato outputs, switches SI and S2 are closed. 
t'L42, -L43, 'L44, 'L46, 'L47, 'L75, "L77. -L96, 'L121, 'L122, 'L123, 'L153. 'L154, 'L157, 'L164 
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SERIES 54LS/74LS AND MOST t SERIES 54L/74L DEVICES 



PARAMETER MEASUREMENT INFORMATION 



TEST 

POINT Vcc 



FROM OUTPUT 
UNDER TEST 



(See Note A) 



(See Note B) I 

> | 

: ci 

, (See Note C)l 



LOAD CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 



v cc 



FROM OUTPUT. 
UNDER TEST 



j TEST 
POINT 



(See Note A| 



LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



TEST 
POINT 



FROM OUTPUT 
UNDER TEST 



(See Note A) 



VCC 



5kn 3 1 



(See Note Bl 



LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 



NOTES A. C|_ includes probe and jig capacitance. 

B. All diodes aro 1N916 or 1N3064. 

C. CI (30 pF) is used for testing Series 54L/74L devices only. 



TIMING 
INPUT 



.3V 
■ V 



U-Uetup-J*" ,ho| d "*1 
I I 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 




LOW LEVEL \i-13V 1.3 V- 

PULSE 



VOLTAGE WAVEFORMS 
PULSE WIDTHS 



-4 T^- 



-3 V 
.0 V 



rtPLH-^ |~<PHL-1 

IN PHASE j ]/ j SL";,"3 V0H 

OUTPUT /UV J %J-3V 
f I N \ 



3 V 



WAVEFORM 1 



•«PHL- 



I 
I 

h"«PLH- 



OUT OF PHASE 
OUTPUT 

(See Note G) 



vol 
voh 
vol 




(See Note D) I S2 open 
I 



WAVEFORM 2 SI open 
(See Note D) c, J« ^ 13 V 



I SI and 
I S2 closed 
]/■ t_ * 1.5 V 

, 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 



NOTES: O. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

E. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

F. All input pulses are supplied by generators having the. following characteristics: PRR < 1 MHz, Z out = 50 ft and: 

For Series 54L/74L gates and inverters, t r - 60 ns, tf = 60 ns; 
For Series S4L/74L flip-flops and MSI. X, < 25 ns, tf < 25 ns; 
For Series 54LS/74LS, t r < 15 ns. tf < 6 ns. 

G. When measuring propagation delay times of 3-stoto outputs, switches S1 and S2 are closed. 

1 Except 'L42. 'L43. 'L44. 'L46. 'L47. 'L75. 'L77. 'L96. 'L121. 'L122. 'L123, 'L153, 'L154, 'L157, 'L164 
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s-88 Texas Instruments 



54/74 Family 
MSI/LSI Circuits 



3 



TTL 
MSI 



TYPES SN5442A THRU SN5444A. SN54L42 THRU SN54L44. 

SN54LS42, SN7442A THRU SN7444A, 
SN74L42 THRU SN74L44, SN74LS42 
4 LINE-TO-10 LINE DECODERS (1-0 F -10) 



BULLETIN NO. DL-S 7411861, MARCH 1974 



'42A, 'L42, 'LS42 . . . BCD-TO-DECIMAL 
'43A, 'L43 . . . EXCESS-3-TO-DECIMAL 
'44A, 'L44 . . . EXCESS-3-GRAY-TO-DECIMAL 



TYPES 



All Outputs Are High for 
Invalid Input Conditions 

• Also for Application as 

4-Line-to-1 6-Line Decoders 
3-Line-to-8-Line Decoders 

• Diode-Clamped Inputs 

TYPICAL TYPICAL 

POWER DISSIPATION PROPAGATION DELAYS 
'42A. '43 A, *44A 140 mW 17 ns 

•L42, 'L43. 'L44 70 mW 49 ns 

*LS42 35 mW 17 ns 

description 

These monolithic decimal decoders consist of eight 
inverters and ten four-input NAND gates. The invert- 
ers are connected in pairs to make BCD input data 
available for decoding by the NAND gates. Full 
decoding of valid input logic ensures that all outputs 
remain off for all invalid input conditions. 

The '42A, 'L42, and *LS42 BCD-to-decimal decoders, 
the '43A and 'L43 excess-3-to-decimal decoders, and 



SN5442A THRU SNS444A, SN54LS42 ... J OR W PACKAGE 
SN54L42 THRU SN54L44 ... J PACKAGE 
SIM7442A THRU SN7444A, 
SN74L42 THRU SN74L44. SN74LS42 ... J OR N PACKAGE 
WOPVIEW) 



v cc 



16 . 15 . 14 . 13 . 12 



01 234567B9 




6, GND 



positive logic: see function table 



the '44A and 'L44 excess-3-gray-to-decimal decoders feature inputs and outputs that are compatible for use with most 
TTL and other saturated low-level logic circuits. D-c noise margins are typically one volt. 



Series 54, 54L, and 54LS circuits are characterized for operation over the full military temperature range of -55°C to 
125°C; Series 74, 74L. and 74LS circuits are characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 



NO. 



'42A, 'L42, 'LS42 
BCD INPUT 



'43A, 'L43 
EXCESS-3-l NPUT 



•44A. *L44 
EXCESS-3-GRAY INPUT 
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ALL TYPES 
DECIMAL OUTPUT 



H ~ high lovol, L " low level 
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TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44. 
SN54LS42, SN7442A THRU SN7444A, 
SN74L42 THRU SN74L44, SN74LS42 
4-LINE-TO-10-LINE DECODERS (1 OF 10) 

functional block diagrams and schematics of inputs and outputs 
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TYPES SN5442A, SN5443A, SN5444A, SN7442A, SN7443A, SN7444A 

4-LINET0-10-LINE DECODERS (1-0 F -10) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc t* 6 Note 1 ' 

Input voltage '• 

Operating free-air temperature range: SN54' Circuits 

SN74' Circuits 

Storage temperature range 

NOTE 1 : Voltage values oro with respect to network ground terminal 



recommended operating conditions 





SN5442A 
SN5443A 
SN5444A 


SN7442A 
SN7443A 
SN7444A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-800 


-300 


MA 


Low-level output current, lou 


16 


16 


mM 


Operating free-air temperature, Ta 


-55 125 


70 


°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN5442A 
SN5443A 
SN5444A 


SN7442A 
SN7443A 
SN7444A 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


Vm High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


V CC =MIN, l|»-12mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V C C=MIN, V|H = 2V, 
V|L"0.8V, I OH = -800mA 


2.4 3.4 


2.4 3.4 


V 


Vol Low-level output voltage 


V C C = M«N. V| H -2V. 
V|l = 0.8V, loL° 1 6mA 


0.2 0.4 


0.2 0.4 


V 


1 1 Input current at maximum input voltage 


V CC = MAX, V| = 5.5V 


1 


1 


mA 


l|H High-level input current 


Vcc = MAX - v l " 2 4 v 


40 


40 


MA 


1 1 L Low level input current 


V C C "MAX, V|-0.4V 


-1.6 


-1.6 


mA 


I OS Short-circuit output current § 


V C C - MAX 


-20 -55 


-18 -55 


mA 


ICC Supply current 


Vcc dMAX - See Note 2 


28 41 


28 56 


mA 



T For conditions shown as MIN or MAX, use the appropriate values specif iod under recommended operating conditions. 

t AM typical values aro at Vgc " 5 v > T A " 25 Cl 

§Not more than one output should be shorted at a time. 

NOTE 2: \qc '» measured with all outputs open and all inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, high-to-low-level 
tpHL output from A, B, C, or D through 2 levels of logic 


C L = 15pF, 
R|_ ° 400 n, 
See Note 3 


14 25 


ns 


Propagation delay time, high-to-low-level 

tpu 1 

output from A, B, C, or D through 3 levels of logic 


17 30 


ns 


Propagation delay time, low-to-high-level 
tpLH output from A, B, C, and D through 2 levels of logic 


10 25 


ns 


Propagation delay time, low-to-high-level 
tpLH output from A, B, C, and D through 3 levels of logic 


17 30 


ns 



NOTE 3: Load circuits and waveforms are shown on page S-87. 



-55°Cto 125°C 
. 0°C to 70°C 
-65°Cto 150°C 
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TYPES SN54L42, SN54L43, SN54L44. SN74L42. SN74L43, SN74L44 
4-LINE-TO-10-LINE DECODERS (1 OF 10) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54L' Circuits — 55°Cto125°C 

SN74L' Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54L42 


SN74L42 






SN54L43 


SN74L43 






SN54L44 


SN74L44 


UNIT 




MIN NOM MAX 


MIN NOM MAX 




Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 


MA 


Low-level output current, Iol 


8 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS t 


MIN TYPt MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V C c = MIN. I| ° -12 mA 


-1.5 


V 


Voh High-level output voltage 


V C C = MIN. V|H = 2V, 

V| L - 0.8 V, Iqh " -400 mA 


2.4 3.4 


V 


Vql Low-level output voltage 


V C C = M,N . V IH * 2 v - 
V| L =0.8V, l L = 8mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V C C "MAX. V| = 5.5V 


1 


mA 


l|H High-level input current 


V C c "MAX, V| = 2.4V 


20 


HA 


l|L Low-level input current 


V C C = MAX, V| = 0.4V 


-0.8 


mA 


I OS Short-circuit output current^ 


V C C - MAX 


-9 -28 


mA 


ICC Supply Current 


V C c ° MAX, 
See Note 2 


SN54L' 


14 22 


mA 


SN74L' 


14 28 



T For conditions shown as MIN or MAX, use the appropriate values specif led under recommended operating conditions. 

t All typical values are at V^c " 5 V, - 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: Iqc '* measured with all outputs open and inputs grounded. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, high-to-low-level 

tPHL 

output from A. B, C, or D through 2 levels of logic 


C|_ = 15 pF, 

Rl = 800 n. 

See Note 3 


10 44 60 


ns 


Propagation delay time, high-to-low-level 

tpHL 

output from A, B, C, or D through 3 levels of logic 


46 70 


ns 


Propagation delay time, low-to-high-level 

tplH 

output from A, B, C, and D through 2 levels of logic 


10 34 50 


ns 


Propagation delay time, low-to-high-level 

tPLH 

output from A, B, C, and through 3 levels of logic 


52 70 


ns 



NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS42, SN74LS42 
4-LINE TO-10-LINE DEODERS (1-OF-10) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc < see Note 1 ) 

Input voltage 

Operating free-air temperature range: SN54LS42 

SN74LS42 

Storage temperature range 

NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS42 


SN74LS42 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


-400 


MA 


Low-level output current, lou 


4 


8 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS42 


SN74LS42 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|L Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc=MIN, l| = -18mA 


-1.5 


-1.5 


V 


v*oh High-level output voltage 


Vcc =M ' N . V| H = 2V, 
V|L ° Vjl max, Iq» - -A00 fiA 


2.5 3.5 


2.7 3.5 


V 


Vqi_ Low-level output voltage 


V C C = WIN, V|H = 2V, 
V|l - V|i_ max 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 8 mA 




0.35 0.5 


Input current at 

'I ■ 

maximum input voltage 


Vcc = MAX < V| = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


V C C ° MAX, V|«*2.7V 


20 


20 


M A 


1 1 1_ Low-level input current 


V C c = MAX, V| = 0.4V 


-0.4 


-0.4 


mA 


Iqs Short-circuit output current § 


V C C - MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


Vcc ° MAX, See Note 2 


7 13 


7 13 


mA 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$AII typical values are at Vcc " 5 v - T A * 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2. Ice '* measured with all outputs open and inputs grounded. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, high-to-low-level 

tpHI 

output from A, B, C, or D through 2 levels of logic 


C L = 15pF, 
R|_ = 2 kfl. 
See Note 4 


14 25 


ns 


Propagation delay time, high-to-low-level 

tpui 

output from A, B, C, or D through 3 levels of logic 


17 30 


ns 


Propagation delay time, low-to-high-level 

tPLH 

output from A, B, C, and D through 2 levels of logic 


10 25 


ns 


Propagation delay time, low-to-high-level 

tpiH 

output from A, B, C, and D through 3 levels of logic 


17 30 


ns 



NOTE 4: Load circuit and voltage waveforms are shown on page S-88. 



-55°Cto 125°C 
. 0°C to 70°C 
-65°Cto 150°C 



TENTATIVE DATA PRINTED >N USA 



This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN5446A, '47A, 
SN7446A, 



'48, '49, SN54L46, 147, SN54LS47, LS48, LS49, 
'47A. '48, SN74L46, L47, SN74LS47, 1S48, LS49 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



BULLETIN NO. DL-S 7411811, MARCH 1974 



'46A, '47A, 'L46, 'L47, 'LS47 
feature 

• Open-Collector Outputs 
Drive Indicators Directly 

• Lamp-Test Provision 

• Leading/Trailing Zero 
Suppression 



'48, 'LS48 
feature 

Internal Pull-Ups Eliminate 
Need for External Resistors 

Lamp-Test Provision 

Leading/Trailing Zero 
Suppression 



'49, 'LS49 
feature 

• Open-Collector Outputs 

• Blanking Input 



• All Circuit Types Feature Lamp Intensity Modulation Capability 





DRIVER OUTPUTS 


TYPICAL 




TYPE 


ACTIVE 


OUTPUT 


SINK 


MAX 


POWER 


PACKAGES 




LEVEL 


CONFIGURATION 


CURRENT 


VOLTAGE 


DISSIPATION 




SN5446A 


low 


open-collector 


40 mA 


30 V 


320 mW 


J,W 


SN5447A 


low 


open-collector 


40 mA 


15 V 


320 mW 


J.W 


SN5448 


high 


2-kn pull-up 


6.4 mA 


5.5 V 


265 mW 


J.W 


SN5449 


high 


open-collector 


10 mA 


5.5 V 


165 mW 


w 


SN54L46 


low 


open-collector 


20 mA 


30 V 


160 mW 


J 


SN54L47 


low 


open-collector 


20 mA 


15 V 


160 mW 


J 


SN54LS47 


low 


open-collector 


12 mA 


15 V 


35 mW 


J.W 


SN54LS48 


high 


2-kn pull-up 


2 mA 


5.5 V 


125mW 


J.W 


SN54LS49 


high 


open-collector 


4 mA 


5.5 V 


40 mW 


J.W 


SN7446A 


low 


open-collector 


40 mA 


30 V 


320 mW 


J.N 


SN7447A 


low 


open-collector 


40 mA 


15 V 


320 mW 


J.N 


SN7448 


high 


2-kn putl-up 


6.4 mA 


5.5 V 


265 mW 


J,N 


SN74L46 


low 


open-collector 


20 mA 


30 V 


160 mW 


J.N 


SN74L47 


low 


open-collector 


20 mA 


15 V 


160 mW 


J.N 


SN74LS47 


low 


open-collector 


24 mA 


15 V 


35 mW 


J.N 


SN74LS48 


high 


2-kI2 putl-up 


6 mA 


5.5 V 


125 mW 


J.N 


SN74LS49 


high 


open-collector 


8 mA 


5.5 V 


40 mW 


J.N 



•46A. '47 A. 'L46, *L47. 'LS47 
(TOP VIEW) 



'48,'LS48 
(TOP VIEW) 



'49. 'LS49 
(TOP VIEW) 



vcc ' I • 




iiriiJiiJiJLriini^ 

. a c . law xa re , o A , gko 



I ■ a » « t 



a c LntaoKH o a 

ZJ 



C . LA» RB 101 , D A . ON 

V ' TOT OUT- tN- > y ' 

INPUT! put put INPUTS 



vcc ' < • 





TnrM 






DC H . D A 




■ 1 i 

1 rM- 1 r 





\ B C , BLANK- v <> A . • GKO 
V OtG INPUT y 1 OUTPUT 

mum input* 



positive logic: see function tables 
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TYPES SN5446A, '47A, '48, '49, SN54L46, 147. SN54LS47. LS48, LS49, 
SN7446A. '47A. '48. SN74L46. L47. SN74LS47, 1S48. LS49 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



description 

The '46A, 'L46, '47A, 'L47, and 'LS47 feature active-low outputs designed for driving common-anode VLEDs or 
incandescent indicators directly, and the '48, '49, 'LS48, 'LS49 feature active-high outputs for driving lamp buffers or 
common-cathode VLEDs. All of the circuits except '49 and 'LS49 have full ripple-blanking input/output controls and a 
lamp test input. The '49 and 'LS49 circuits incorporate a direct blanking input. Segment identification and resultant 
dispalys are shown below. Display patterns for BCD input counts above 9 are unique symbols to authenticate input 
conditions. 

The '46A, '47A, '48, 'L46, 'L47, 'LS47, and 'LS48 circuits incorporate automatic leading and/or trailing-edge 
zero-blanking control (RBI and RBO). Lamp test (LT) of these types may be performed at any time when the BI/RBO 
node is at a high level. All types (including the '49 and 'LS49) contain an overriding blanking input (Bl) which can be 
used to control the lamp intensity by pulsing or to inhibit the outputs. Inputs and outputs are entirely compatible for 
use with TTL or DTL logic outputs. 

The SN54246/SN74246 through '249 and the SN54LS247/SN74LS247 through 'LS249 compose the 5 and 
the 3 with tails and have been designed to offer the designer a choice between two indicator fonts. The 
SN54249/SN74249 and SN54LS249/SN74LS249 are 16-pin versions of the 14-pin SN5449 and 'LS49. Included in the 
'249 circuit and 'LS249 circuits are the full functional capability for lamp test and ripple blanking, which is 
not available in the '49 or 'LS49 circuit. 
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—5— NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

SEGMENT 
IDENTIFICATION 



*46A. '47A. 'L46, 'L47. 'LS47 FUNCTION TABLE 



DECIMAL 

OR 
FUNCTION 


INPUTS 


BI/RBO* 


OUTPUTS 


NOTE 


LT 


RBI 


D 


C 


B 


A 


a 


b 


e 


d 





f 


g 





H 


H 


L 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 




1 


H 


X 


L 


L 


L 


H 


H 


OFF 


ON 


ON 


OFF 


OFF 


OFF 


OFF 




2 


H 


X 


L 


L 


H 


L 


H 


ON 


ON 


OFF 


ON 


ON 


OFF 


ON 




3 


H 


X 


L 


L 


H 


H 


H 


ON 


ON 


ON 


ON 


OFF 


OFF 


ON 




4 


H 


X 


L 


H 


L 


L 


H 


OFF 


ON 


ON 


OFF 


OFF 


ON 


ON 




S 


H 


X 


L 


H 


L 


H 


H 


ON 


OFF 


ON 


ON 


OFF 


ON 


ON 




6 


H 


X 


L 


H 


H 


L 


H 


OFF 


OFF 


ON 


ON 


ON 


ON 


ON 




7 


H 


X 


L 


H 


H 


H 


H 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


1 


8 


H 


X 


H 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


9 


H 


X 


H 


L 


L 


H 


H 


ON 


ON 


ON 


OFF 


OFF 


ON 


ON 




10 


H 


X 


H 


L 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


OFF 


ON 




11 


H 


X 


H 


L 


H 


H 


H 


OFF 


OFF 


ON 


ON 


OFF 


OFF 


ON 




12 


H 


X 


H 


H 


L 


L 


H 


OFF 


ON 


OFF 


OFF 


OFF 


ON 


ON 




13 


H 


X 


H 


H 


L 


H 


H 


ON 


OFF 


OFF 


ON 


OFF 


ON 


ON 




14 


H 


X 


H 


H 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


ON 


ON 




15 


H 


X 


H 


H 


H 


H 


H 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 




Bl 


X 


X 


X 


X 


X 


X 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


2 


RBI 


H 


L 


L 


L 


L 


L 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


4 



H = high level, L » low level, X " irrelevant 

NOTES: 1. The blanking input (Bl) must bo open or held at a high logic level when output functions through 15 are desired. The 
ripple-blanking input (RBI) must bo open or high if blanking of a decimal zero Is not desired. 

2. When a low logic level Is applied directly to the blanking input (Bl), all segment outputs are off regardless of the level of any 
other input. 

3. When ripple-blanking input (RBI) and Inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs 
go off and the ripple-blanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment outputs are on. 

^BI/RBO Is wire- AND logic serving as blanking Input (Bl) and/or ripple-blanking output (RBO). 
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INCORPORATED 
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TYPES SN5446A, '47A. '48, '49, SN54L46, 147, SN54LS47, 1S48. 1S49, 
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BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



'48/LS48 
FUNCTION TABLE 



DECIMAL 
OR 


INPUTS 


BI/RBO* 


OUTPUTS 


NOTE 


FUNCTION 


LT 


RBI 


D 


C 


B 


A 


a 


b 


e 


d 


e 


f 


g 





H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 




1 


H 


X 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 




2 


H 


X 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 




3 


H 


X 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 




4 


H 


X 


L 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 




5 


H 


X 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 




6 


H 


X 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 




7 


H 


X 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


1 


8 


H 


X 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


9 


H 


X 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 




10 


H' 


X 


H 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 




11 


H 


X 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 




12 


H 


X 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 




13 


H 


X 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 




14 


H 


X 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 




15 


H 


X 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




Bl 


X 


X 


•X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


2 


RBI 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


4 



H » high level, L » low level, X - irrelevant 

NOTES: 1. The blanking input (Bl) mutt be open or held at a high logic level when output functions through 16 are desired. The 
ripple-blanking Input (RBI ) must bo open or high, if blanking of a decimal zero is not desired. 

2. When a low logic level is applied directly to the blanking Input (Bl), all segment outputs are low regardless of the level of any 
other input . 

3. When ripplo-blonkirtg input (RBI) and inputs A, B, C, and D are at a low level with the lamp-test input high, all segment outputs 
go low and the ripple-blanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple-blanking output (BI/RBO) is open or held high and a low Is applied to the lamp-test Input, all 
segment outputs are high. 

tBI/RBO is wire- AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 



'49. 'LS49 
FUNCTION TABLE 



DECIMAL 

OR 
FUNCTION 


INPUTS 


OUTPUTS 


NOTE 


D 


C 


B 


A 


Bl 


a 


b 


c 


d 


e 


f 


g 





L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 




1 


L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 




2 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 




3 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 




4 


L 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 




5 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 




6 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 




7 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


1 


8 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 




9 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 




10 


H 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 




11 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 




12 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 




13 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 




14 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 




15 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




Bl 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


2 



H » high level, L = low level, X = irrelevant 

NOTES: 1. The blanking input (Bl) must be open or held at a high logic level when output functions through 16 are desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are low regardless of the level of eny 
other input. 
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functional block diagrams 

•46A. '47A, 'L46, 'L47, 'LS47 '48, 'LS48 
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TYPES SN5446A, '47A, '48, '49, SN54L46, 147. 
SN7446A, '47A, '48, SN74L46, 147 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



schematics of inputs and outputs 

'46A, '47A, '48, *49, 'L46, 'L47 



'46A, '47A, '48 



•L46, 'L47 



EQUIVALENT OF EACH INPUT 
EXCEPT BI/RBO 



V CC • 

| R oq 

INPUT— ^ \— 



rh 



SN54*/SN74': R 



eq 



'6 ktl NOM 



SN54L'/SN74L': - 8 k« NOM 



EQUIVALENT OF BI/RBO 




BI/RBO 



EQUIVALENT OF BI/RBO 



BI/RBO 




'46A, '47A 



•L46, 'L47 



TYPICAL OF OUTPUTS 
a THRU g 




rh 



TYPICAL OF OUTPUTS 
a THRU g 



■vec 





e 4 ku 















'48 



*49 



TYPICAL OF OUTPUTS 
a THRU g 




ftl 



TYPICAL OF ALL OUTPUTS 




100 
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TYPES SN54LS47, LS48, LS49, SN74LS47, 'LS48, LS49 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



schematics of inputs and outputs 

'LS47, 'LS48, 'LS49 



EQUIVALENT OF EACH INPUT 
EXCEPT BI/RBO 



INPUT— f-j4 



LT and RBI (XS47, 'LS48): Req = 20 kSl NOM 
Bl CLS49): Rgq ■= 20 kfi NOM 
A, B, C, and D: R eq = 25 kfi NOM 



'LS47 



TYPICAL OF OUTPUTS 
a THRU g 




v C c 



•LS47, 'LS48, 'LS49 



EQUIVALENT OF BI/RBO 

v cc 




BI/RBO ■ 



'LS48 



TYPICAL OF OUTPUTS 
a THRU g 



V C C 




/77 



'LS49 



TYPICAL OF OUTPUTS 
a THRU g 
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INCORPORATED 
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TYPES SN5446A, SN5447A, SN7446A. SN7447A 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

REVISED MARCH 1974 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7V 

Input voltage 5.5 V 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN5446A, SN5447 A — 55°Cto125°C 

SN7446A, SN7447A 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN5446A 


SN5447A 


SN7446A 


SN7447A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.5 5 5.5 


4.75 5 5.25 


4.75 5 5.25 


V 


Off-state output voltage, v*o(off ) 


a thru g 


30 


15 


30 


15 


V 


On-state output current, lo(on) 


a thru g 


40 


40 


40 


40 


mA 


High-level output current, Iqh 


BI/RBO 


-200 


-200 


-200 


-200 


MA 


Low-level output current, IqL 


BI/RBO 


8 


8 


8 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


-55 125 


70 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP* MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V C C = MIN. l| = -12mA 


-1.5 


V 


v*oh High-level output voltage 


BI/RBO 


V C c = MIN. V|H = 2V, 
V||_ = 0.8V, Ioh=-200/iA 


2.4 3.7 


V 


Vol Low-level output voltage 


BI/RBO 


V C c = MIN. V|h=2V. 
V| L = 0.8V, loL = 8mA 


0.27 0.4 


V 


'O(off) Off-state output current 


a thru g 


V C c = MAX, V|h = 2V, 
V| U = 0.8V, V ( o ff) = MAX 


250 


MA 


v O(on) On-state output voltage 


a thru g 


V C C = MAX, V| H = 2V, 
V| L = 0.8V, loionJ^OmA 


0.3 0.4 


V 


l| Input current at maximum input voltage 


Any input 
except BI/RBO 


V C C = MAX, V| = 5.5V 


1 


mA 


1 |H High-level input current 


Any input 
except BI/RBO 


V C C = MAX, V| = 2.4V 


40 


tiA 


1 1 1_ Low-level input current 


Any input 
except BI/R80 


Vcc = MAX, V|=0.4V 


-1.6 


mA 


BI/RBO 


-4 


Iqs Short-circuit output current 


BI/RBO 


V C C - MAX 


-4 


mA 


ICC Supply current 


V C C = MAX, 
See Note 2 


SN54' 


64 85 


mA 


SN74' 


64 103 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vcc ** 5 v > T A " 25°C. 

NOTE 2: Ice '* measured with all outputs open and oil inputs at 4.S V. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


toff Turn-off time from A input 


C L =15pF, R L =12011, 
See Note 3 


100 


ns 


ton Turn-on time from A input 


100 


toff Turn-off time from RBI input 


100 


ns 


ton Turn-on time from RBI input 


100 



NOTE 3: Load circuit and voltage waveforms are shown on page S-87; t or f corresponds to tp[_n ond *on corresponds to t PHL . 
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TYPES SN54L46, SN54L47, SN74L46, SN74L47 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc < see Note 1 ) 7 V 

Input voltage 5.5 V 

Peak output current (t w < 1 ms, duty cycle < 1 0%) 200 m A 

Current forced into any output in the off state 1 m A 

Operating free-air temperature range: SN54L46, SN54L47 -55 C to 125 C 

SN74L46, SN74L47 0°C to 70°C 

Storage temperature range — 65 C to 150 C 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54L46 


SN54L47 


SN74L46 


SN74L47 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.5 5 5.5 


4.75 5 5.25 


4.75 5 5.25 


V 


Off-state output voltage, VQ(off ) 


a thru g 


30 


15 


30 


15 


V 


On-state output current, lo(on) 


a thru g 


20 


20 


20 


20 


mA 


High-level output current, IfjH 


BI/RBO 


-100 


-100 


-100 


-100 


MA 


Low-level output current, Iql 


BI/RBO 


4 


4 


4 


4 


mA 


Operating free-air temperature, T/\ 


-55 125 


-55 125 


70 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP* MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Any input 
except BI/RBO 


Vcc = MIN - l| = -12mA 


-1.5 


V 


Vqh High-level output voltage 


BI/RBO 


Vcc°MIN, V| H = 2V, 
V| L = 0.8V, l H = - 100 ^ A 


2.4 a4 


V 


Vql Low-level output voltage 


BI/RBO 


VcC"MIN, V|H = 2V, 
V|i_ = 0.8V. I L = 4 mA 


0.2 0.4 


V 


'O(off) Off-state output current 


a thru g 


V C c -MAX, V| H -2V. 
V| L = 0.8V, V (off)° MAX 


250 


MA 


Vo(on) On-state output voltage 


a thru g 


V C C = MAX, V| H = 2V, 
V| L = 0.8V, l (on) = 20mA 


0.3 0.4 


V 


l| Input current at maximum input voltage 


Any input 
except BI/RBO 


V C C ° M AX, V| = 5.5 V 


1 


mA 


l|H High-level input current 


Any input 
except BI/RBO 


V C c = MAX. V| = 2.4V 


20 


nA 


1 1 1_ Low-level input current 


Any input 
except BI/RBO 


V C C = MAX, V|=0.4V 


-0.8 


mA 


BI/RBO 


-2 


IQS Short-circuit output current 


BI/RBO 


V C C " MAX 


-2 


mA 


Iqc Supply current 


V C C - MAX, 
See Note 2 


SN54L' 


32 43 


mA 


SN74L' 


32 52 



' ror cunanionHinown os iviiin or tvi^/v, uw ints apprupi iuib vaiuu »p«wn 

♦ All typical values are at Vqo = 5 v , T A - 2S°C. 

NOTE 2: Iqc '* measured with all outputs open and all Inputs at 4.S V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


toff 


Turn-off time from A input 




200 


ns 


ton 


Turn-on time from A input 


C|_=15pF, RL = 280n, 


200 


*off 


Turn-off time from RBI input 


See Note 3 


200 


ns 


ton 


Turn-on time from RBI input 




200 



NOTE 3: Load circuit and voltage wavoforms are shown on page S-87; t„ff corresponds to tp|_H and t on corresponds to t PHL - 
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TYPES SN54LS47, SN74LS47 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ) 7 y 

Input voltage 7y 

Peak output current (t w < 1 ms, duty cycle < 10%) 200 mA 

Current forced into any output in the off state 1 m A 

Operating free-air temperature range: SN54LS47 '. -55°Cto125°C 

SN74LS47 .'!!.. 0°Cto70°C 

Storage temperature range — 65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 















SNS4LS47 


SN74LS47 
















MIN NOM 


MAX 


MIN NOM 


MAX 


UNIT 


Supply voltage; Vqq 


4.5 5 


5.5 


4.75 5 


5.25 


V 


Off-state output voltage. V*o( ff ) 


a thru g 


15 


15 


V 


On-state output current, lo(on) 


a thru g 


12 


24 


mA 


High-level output current, IfjH 


BI/RBO 


-50 


-50 


**A 


Low-level output current, IrjL 


BI/RBO 


1.6 


3.2 


mA 


Operating free-air temperature, 


-55 


125 





70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 




PARAMETER 




T cot rnMniTintiet 


SN54LS47 


SN74LS47 


UNIT 












MIN TYPt 


MAX 


MIN TYPt 


MAX 


V| H 


High-level input voltage 






2 


2 


V 


VlL 


Low-level input voltage 






0.7 


0.8 


V 


V| 


Input clamp voltage 




V CC = MIN. 


I,- 


-18 mA 


-1.5 


-1.5 


V 


V H 


High-level output voltage 


BI/RBO 


Vcc = M,N . 
V||_ = V||_ max. 


V| H = 2V. 
'OH = -50mA 


2.4 4.2 


2.4 4.2 


V 


vol 


Low-level output voltage 


BI/RBO 


Vcc = M ' N « 
V| H = 2V. 
V|l = V|l max 


'0L = 1-6 mA 


0.25 


0.4 


0.25 


0.4 




lOL " 3 -2 mA 




0.35 


0.5 


V 


'O(off) 


Off-state output current 


a thru g 


V C c = MAX, 
V||_ = V||_ max. 


V,h = 2V, 
Vo(off)=1BV 


250 


250 


MA 


v O(on) 


On-state output voltage 


a thru g 


V C C ° MAX, 
V| H = 2 V, 
V|i_= Vil max 


■0<on) = 12 mA 


0.25 


0.4 


0.25 


0.4 


V 


'O(on) = 24 mA 




0.35 


0.5 


•l 


Input current at maximum input voltage 


Vcc ** MAX, 


V| = 7V 


0.1 


0.1 


mA 


>IH 


High-level input current 




V CC = MAX, 


V| - 2.7 V 


20 


20 


MA 


'IL 


Low-level input current 


Any input 
except BI/RBO 


V CC = MAX, 


V| - 0.4 V 


-0.36 


-0.36 


mA 






BI/RBO 








-1 


-1 




'OS 


Short-circuit 
output current 


BI/RBO 


V C c = MAX 


-0.3 


-2 


-0.3 


-2 


mA 


ice 


Supply current 




V C c = MAX. 


See Note 2 


7 


13 


7 


13 


mA 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vqq - 5 V, - 25°C. 

NOTE 2: Iqq is measured with all outputs open and all inputs at 4.S V. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


toff Turn-off time from A input 


C|_=15pF, Rl = 66511. 
See Note 4 


100 


ns 


ton Turn-on time from A input 


100 


toff Turn-off time from RBI input 


100 


ns 


to,, Turn-on time from RBI input 


100 



NOTE 4: Load circuit and voltago waveforms are shown on page S-88. toff corresponds to tp L H and ton corresponds to tp HL . 



TENTATIVE DATA 

This page provides tentative information on a t i 
S-104 "ew product. Texas Instruments reserves the 1 EXAS INSTRUMENTS 

right to change specifications for this product incorporated 
in any manner without notice. post office box sou • Dallas, tcxas 79222 



TYPES SN5448, SN7448 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

REVISED MARCH 1974 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (se e Note 1 ) 

Input voltage 

Operating free-air temperature range: SN5448 . . 

SN7448 . . 

Storage temperature range 

NOTE 1 : Voltage value* are with respect to network ground terminal 



-55°Cto125°C 
. 0°C to 70°C 
-65°Cto 150°C 



recommended operating conditions 





SN5448 
MIN NOM MAX 


SN7448 
MIN NOM MAX 


UNIT 


SuddIv voltage. Vc.c. 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


a thru g 


-400 


-400 


uA 


BI/RBO 


-200 


-200 


Low-level output current, Iql 


a thru g 


6.4 


6.4 


mA 


BI/RBO 


8 


8 


Operating free-air temperature, Ta 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


3d) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| = -12mA 


-1.5 


V 


VqH High-level output voltage 


a thru g 


V CC = MIN, V| H = 2V, 
V| L = 0.8V, l H = MAX 


2.4 4.2 


V 


BI/RBO 


2.4 3.7 


Iq Output current 


a thru g 


Vcc " MIN . v O ° 085 v . 
Input conditions as for Vqh 


-1.3 -2 


mA 


Vol Low-level output voltage 


Vcc = M,N . V IH " 2 v . 
V| L = 0.8V, l L = MAX 


0.27 0.4 


V 


l| Input current at maximum input voltage 


Any input 
except BI/RBO 


V C C = MAX - v l = 5 5 v 


1 


mA 


l|H High-level input current 


Any input 
except BI/RBO 


V CC = MAX. V|=2.4V 


40 


»A 


III, Low-level input current 


Any input 
except BI/RBO 


V C C = MAX ' v l ** 4 v 


-1.6 


mA 


BI/RBO 


-4 


IqS Short-circuit output current 


BI/RBO 


V C C = MAX 


-4 


mA 


ICC Supply current 


V C C " MIN . 
See Note 2 


SN5448 


53 76 


mA 


SN7448 


53 90 





*For condition* shown a* MIN or MAX, u*e the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc - 6 V, T A - 25° C. 

NOTE 2: Ice '* measured with all outputs open and all inputs at 4.5 V. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpHL Propagation delay time, high-to-low-level output from A input 


C|_= 15 pF, Rl= 1 Ml, 
See Note 5 


100 


ns 


*PLH Propagation delay time, low-to-high-level output from A input 


100 


tpHL Propagation delay time, high-to-low-level output from RBI input 


100 


ns 


tPLH Propagation delay time, low-to-htgh-level output from RBI input 


100 



NOTE B: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS48, SN74LS48 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS48 -55°Cto125°C 

SN74LS48 0°C to 70°C 

Storage temperature range -65° C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54LS48 


SN74LS48 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


a thru g 


-100 


-100 


PA 


Bl/RBO 


-50 


-50 


Low-level output current, Iql 


a thru g 


2 


6 


mA 


Bl/RBO 


1.6 


3.2 


Operating free-air temperature, 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS48 


SN74LS48 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|n High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC =MIN, l|°-18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


a thru g and 
Bl/RBO 


V CC = MIN, V| H = 2V, 
V IL° V IL max . 'OH " MAX 


2.4 4.2 


2.4 4.2 


V 


Irj Output current 


a thru g 


V CC = MIN, V = 0.85 V, 
Input conditions as for Vqh 


-1.3 -2 


-1.3 -2 


mA 


Vql Low-level output voltage 


a thru g 


Vcc° MIN, 
V| H = 2V, 
V||_ ° V||_ max 


lOL " 2 mA 


0.25 0.4 


0.25 0.4 


V 


lOL ° 6 mA 




0.35 0.5 


Bl/RBO 


Vcc " MIN, 
V| H = 2V, 
V||_ *» V|l max 


lOL*" 1-6 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 3 - 2 mA 




0.35 0.5 


Input current at 

•l 

maximum input voltage 


Any input 
except BI/BRO 


V C c " MAX, V| = 7 V 


0.1 


0.1 


mA 


1 1 h High-level input current 


Any input 
except Bl/RBO 


V C c = MAX. V| = 2.7 V 


20 


20 


uA 


1 1 1_ Low-level input current 


Any input 
except Bl/RBO 


Vcc = MAX, V| = 0.4 V 


-0.36 


-0.36 


mA 


Bl/RBO 


-1 


-1 


Short-circuit 

■ OS 

output current 


Bl/RBO 


V C C MAX 


-0.3 -2 


-0.3 -2 


mA 


'CC Supply current 


Vcc = MAX, See Note 2 


25 38 


25 38 


mA 



'•'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

typical values are at VQC °8 V, 25 C. 
NOTE 2: Iqq is measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpHL Propagation delay time, high-to-low-level output from A input 


C L =15pF. R L -4kn. 
See Note 6 


100 


ns 


tpm Propagation delay time, low-to-high-level output from A input 


100 


tpHL Propagation delay time, high-to-low-level output from RBI input 


CL B 15pF, R|_ = 6kn, 
See Note 6 


100 


ns 


tpLH Propagation delay time, low-to-high-level output from RBI input 


100 



NOTE 6: Load circuit and voltage waveforms are shown .on page S-88. 



TENTATIVE DATA 
This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPE SN5449 

BCD-TO-SEVEN-SEGMENT DECODER/DRIVER 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc < see Note 1 ) 7 V 

Input voltage 5.5 V 

Current forced into any output in the off state • ■ 1 njA 

Operating free-air temperature range ~ 55^C to 125^C 

Storage temperature range — 65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 











SN5449 


UNIT 


►A 








MIN 


NOM 


MAX 


Supply voltage, Vcc 


4.5 


5 


5.5 


V 


High-level output voltage, Voh 


5.5 


V 


Low-level output current, loL 


10 


mA 


Operating free-air temperature, T*a 


-55 




125 


°C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN5449 


UNIT 


MIN 


TYPt 


MAX 


ViH 


High-level input voltage 




2 


V 


V| L 


Low-level input voltage 




0.6 


V 


V| 


Input clamp voltage 


Vcc = MIN . l|=-10mA 


-1.5 


V 


'OH 


High-level output current 


Vcc =M,N < V| H = 2V, 
V| L = 0.8V, V H"5.5V 


250 


mA 


vol 


Low-level output voltage 


VcC =MIN . V|H = 2V, 
V| L = 0.8V, loL =10mA 




0.27 


0.4 


V 


ll Input current at maximum input voltage 


V CC »MAX, V| = 5.5V 


1 


mA 


l|H 


High-level input current 


Vcc = MAX - v l ° 2 4 v 


40 


"A 


ML 


Low-level input current 


V C c = MAX - v i = 4 v 


-1.6 


mA 


'cc 


Supply current 


Vcc = MAX, See Note 2 




33 


47 


mA 


»For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc » 5 V, T A ■ 25 C. 

NOTE 2: l^x '* measured with all outputs open and all inputs at 4.5 V. 








switching characteristics, Vcc = 5 V, Ta = 25° C 














PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tPHL 


Propagation delay time, high-to-low-level output from A input 






100 


ns 


»PLH 


Propagation delay time, low-to-high-level output from A input 




C|_= 15 pF, R|_ = 667n, 


100 




tPHL 


Propagation delay time, high-to-low-level output from RBI input 




See Note 5 


100 


ns 


tpLH 


Propagation delay time, low-to-high-level output from RBI input 






100 





NOTE 5: Load circuit and voltage waveforms are shown on page S-87. 
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Texas Instruments s-107 

INCORPORATED 
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TYPES SN54LS49, SN74LS49 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vqc < see Note 1) 7 V 

Input voltage 7 V 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54LS49 — 55°Cto125°C 

SN74LS49 0°C to 70°C 

Storage temperature range — 65°C to 150°C 



NOTE 1 : Voltage values ore with retpsct to network ground terminal. 



recommended operating conditions 





SN54LS49 


SN74LS49 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, VqC 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Vqh 


5.5 


5.5 


V 


Low-level output current, loL 


4 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS49 


SN74LS49 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC °MIN, l|=-18mA 


-1.5 


-1.5 


V 


■OH High-level output current 


V C c = MIN, V|H = 2V, 
V IL ° V IL max « v OH " 5 - 5 v 


250 


250 


MA 


v OL Low-level output voltage 


V CC = MIN. 
V| H = 2V, 
V|l = V|l max 


'OL " 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iqu " 8 mA 




0.35 0.5 


l| Input current at maximum input voltage 


V CC = MAX, V| = 7 V 


1 


1 


mA 


1 1 H High-level input current 


V C c ° MAX. V| = 2.7 V 


20 


20 


MA 


l||_ Low-level input current 


V CC = MAX. V| = 0.4 V 


-0.36 


-0.36 


mA 


ICC Supply current 


V CC = MAX, See Note 2 


8 15 


8 15 


mA 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical valuos are at V cc ■5V,T A = 25°C. 

NOTE 2: Ice '* measured with all outputs open and ail inputs at 4.S V. 



switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpHL Propagation delay time, high-to-low-level output from A input 


C L =15pF, R L = 2kn, 
See Note 6 


100 


ns 


tpLH Propagation delay time, low-to-high-level output from A input 


100 


tpHL Propagation delay time, high-to-low-level output from RBI input 


C|_=15pF, RL = 6kn, 
See Note 6 


100 


ns 


l PLH Propagation delay time, low-to-high-level output from RBI input 


100 



NOTE 6: Load circuit and voltage waveforms are shown on page S-88. 



TENTATIVE DATA 

This page provides tentative information on a 
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TYPES SN5475, SN5477, SN54L75, SN54L77, SN54LS75, SN54LS77, 

SN7475, SN74L75, SN74L77, SN74LS75 
4-BIT BISTABLE LATCHES 



BULLETIN NO. DL-S 7411851, MARCH 1974 



logic 



FUNCTION TABLE 
(Each Latch) 



INPUTS 


OUTPUTS 


D 6 


Q Q 


L H 
H H 
X L 


L H 
H L 

Qo 5o 



H = high level, L = low level, X - Irrelevant 

Q0 = the level of Q before the hlgh-to-low transition of G 



description 



These latches are ideally suited for use as temporary 
storage for binary information between processing 
units and input/output or indicator units. Informa- 
tion present at a data (D) input is transferred to the Q 
output when the enable (G) is high and the Q output 
will follow the data input as long as the enable 
remains high. When the enable goes low, the informa- 
tion (that was present at the data input at the time 
the transition occurred) is retained at the Q output 
until the enable is permitted to go high. 

The '75, 'L75, and 'LS75 feature complementary Q 
and outputs from a 4-bit latch, and are available in 
various 16-pin packages. For higher component 
density applications, the '77, 'L77, and 'LS77 4-bit 
latches are available in 14-pin flat packages. 

These circuits are completely compatible with all 
popular TTL or DTL families. All inputs are diode- 
clamped to minimize transmission-line effects and 
simplify system design. Series 54, 54L, and 54LS 
devices are characterized for operation over the full 
military temperature range of -55°C to 125 C; 
Series 74, 74L, and 74LS devices are characterized 
for operation from 0°C to 70° C. 



SN5475, SN54LS75 ... J OR W PACKAGE 
SN54L75 ... J PACKAGE 
SN747S, SN74L7S, SN74LS75 ... J OR N PACKAGE 
(TOP VIEW) 



2Q 



ENABLE 
25 1-2 GND 



30 



3Q 



4Q 



I- Q 



16 L_J 15 |_| 14 |_J 13 [_j 12 |_J 11 |_| 10 |_J 9 



.- n n 3 



to n — i 



>— 



15 



2D ENABLE VcC 



43 



logic: see function table 



SN5477, SN54LS77 . . . W PACKAGE 
SN54L77, SN74L77 . . . T PACKAGE 



ENABLE 
1-2 



14 



_ 13 _ 12 _ 11 



10 



ENABLE 
3-4 



VCC 



logic: see function table 



NC-No Internal connection 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc < see Note 1 > 7 V 

Input voltage: '75, 'L75. '77, 'L77 5 5 v 

'LS75, 'LS77 7 v 

Interemitter voltage (see Note 2) o • 5 5 o v 

Operating free-air temperature range: SN54', SN54L', SN54LS' Circuits -55 C 10 125^0 

SN74',SN74L', SN74LS' Circuits 0°C to 70°C 

Storage temperature range ~ 65 C to 150 C 

NOTES: 1 . Voltago value*, except interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple-emitter Input transistor. 
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TYPES SN5475, SN5477, SN54L75, SN54L77, SN54LS75, SN54LS77, 
SN7475, SN74L75, SN74L77. SN74LS75 
4-BIT BISTABLE LATCHES 



functional block diagrams (each latch) 



'LS75 



DATA 



TO 



OTHER < f 
LATCH 



ENABLE 

schematics of inputs and outputs 
'75, m 



EQUIVALENT OF EACH INPUT 



v C c 




Data: Rsq - 2 klJ NOM 
Enable: Roq - 1 ktl NOM 



TYPICAL OF ALL OUTPUTS 



VCC 




1%, 77, 'L75, 'L77 




('75 and *L75) 




ENABLE DATA 

Q DATA 



Q TO 

OTHER + 
LATCH 



'LS77 




ENABLE 



*L75, *L77 



*LS75, 'LS77 



EQUIVALENT OF EACH INPUT 



V CC 




Data: Req » 4 kSl NOM 
Enable: Req - 2 kO NOM 



EQUIVALENT OF EACH INPUT 

V CC 



', Req 



Data: Req - 17 kH 
Enable: Req » 4.2 kft 



*L75. 'L77 



'LS75, 'LS77 



TYPICAL OF ALL OUTPUTS 



VCC 




OUTPUT 



TYPICAL OF ALL OUTPUTS 




-no Texas Instruments 
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TYPES SN5475. SN5477, SN7475 
4-BIT BISTABLE LATCHES 

REVISED MARCH 1974 



recommended operating conditions 





SNS475.SN5477 


SN7475 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 


**A 


Low-level output current, loL 


16 


16 


mA 


Width of enabling pulse, t w 


20 


20 


ns 


Setup time, t^^p 


20 


20 


ns 


Hold time, t no | d 


5 


5 


ns 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise not 



ed) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPT MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V| (_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -12mA 


-1.5 


V 


Voh High-level output voltage 


V CC = MIN, V|H = 2V, 
V| L = 0.8V. I H°-400mA 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN « V|H = 2V, 
V|i_ = 0.8V, lQL =16mA 


0.2 0.4 


V 


1 1 1 nput current at maximum input voltage 


V CC =MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


D input 


V CC = MAX, V| = 2.4 V 


80 


MA 


G input 


160 


l|L Low-level input current 


D input 


V CC = MAX, V|°0.4V 


-3.2 


mA 


G input 


-6.4 


■OS Short-circuit output current § 


V C C " MAX 


SN54' 


-20 -57 


mA 


SN74' 


-18 -57 




ICC Supply current 


V CC = MAX, 
See Note 3 


SN54' 


32 46 


mA 


SN74' 


32 53 





tFor conditions shown at Ml N or MAX, use the appropriate value specified under recommended operating 

t All typical values are at Vqq ° 5V > T A " 25 c - 

§Not more than one output should be shorted at a time. 

NOTE 3: Ice il W** od wltn a " inputs grounded and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpLH 


D 


Q 


C L = 15pF, 
R L = 400 n. 
See Figure 1 


16 30 


ns 


*PHL 


14 25 


tPLHH 


D 


Q 


24 40 


ns 


tpHLH 


7 15 


tPLH 


G 


Q 


16 30 


ns 


tPHL 


7 15 


tPLHH 


G 


5 


16 30 


ns 


tPHLH 


7 15 



tpLH s propagation delay time, low-to-high-level output 
tpm_ = propagation delay time, hlgh-to-low-level output 
^ These parameters are not applicable for the SN5477. 
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TYPES SN54L75, SN54L77, SN74L75, SN74L77 
4-BIT BISTABLE LATCHES 

REVISED MARCH 1974 



recommended operating conditions 





SN54L75. SN54L77 


SN74L75.SN74L77 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 




High-level output current, lf)H 


-200 


-200 


jiA 


Low-level output current, \q\_ 


8 


8 


mA 


Width of enabling pulse, t w 


100 


100 


ns 


Setup time, t^p 


40 


40 


ns 


Hold time, t no |d 


10 


10 


ns 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise nol 


ted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc-MIN, l| = -12 mA 


-1.5 


V 


Vqh High-level output voltage 


V CC =MIN, V| H = 2V, 
V| L = 0.8V. Ioh = -200mA 


2.4 3.4 


V 


Vql Low-level output voltage 


Vcc-MIN, V| H = 2V, 
V| L = 0.8V. l L = 8mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V CC = MAX. V| = 5.5 V 


1 


mA 


l|H High-level input current 


D input 


Vcc ° MAX, V| = 2.4 V 


40 


MA 


G input 


80 


III. Low-level input current 


D input 


Vqc B MAX, V| = 0.4 V 


-1.6 


mA 


G input 


-3.2 


Iqs Short-circuit output current§ 


V C c " M AX 


SN54L' 


-10 -29 


mA 


SN74L' 


-9 -29 


■CC Supply current 


V C c ° MAX, 
See Note 3 


SN54L' 
SN74L' 


16 23 
16 27 


mA 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vcc " 5 V, - 25°C. 
§Nor more than one output should be shorted at a time. 
NOTE 3: Ice '* tasted with all inputs grounded and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


FROM 
(INPUT) 


TO S 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


D 


Q 




32 


60 




tPHL 








28 


50 


ns 


tPLHH 


D 


Q 


C L = 15 pF. 
R|_ = 800 n. 
See Figure 1 


48 


80 




tPHLfl 






14 


30 


ns 


tPLH 


G 


Q 


32 


60 




tPHL 






14 


30 


ns 


tPLHH 


G 


5 




32 


60 




tPHLH 








14 


30 


ns 



*PLH 3 propagation delay time, low-to-high-level output 
*PHL — propagation delay time, high-to-low-lovel output 
f These parameters are not applicable for the SNB4L77 and SN74L77. 
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TYPES SN54LS75, SN54LS77. SN74LS75 
4-BIT BISTABLE LATCHES 



recommended operating conditions 







SN54LS75 
SN54LS77 


SN74LS75 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 S.5 




V 


High-level output current, loH 


-400 


-400 


M A 


Low-level output current, loL 


4 

20 


8 

20 


mA 
ns 


Width of enabling pulse, t w 
Setup time, t se t U p 


20 


20 


ns 


Hold time, thold 




-55 125 




70 


ns 
*C 


Operating free-air temperature, T/\ 

electrical characteristics over recommended operating free-air temp 


erature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS75 
SN54LS77 


SN74LS75 


UNIT 


MIN TYP+ MAX 


uim xVpt MAX 
mlN I irt iyima 


V|H High-level input voltage 




2 


2 


V 


V|i_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc =M,N . l| = -18mA 




—1.5 


v 


Voh High-level output voltage 


V CC = MIN, V| H = 2V, 
Vn=V||_max, Ioh = - 40 °mA 


2.5 3.5 


2.7 3.5 


V 


v OL Low-level output voltage 


V CC =MIN, V|H = 2V, 
V|l° V|i_max 


lOL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


IOL = 8mA 




0.35 0.5 
0.1 


Input current at 
'' maximum input voltage 


V C C ° MAX - V| - 7 V 


D input 
G input 


0.1 
0.4 


0.4 


mA 


l| H High-level input current 


Vcc = MAX ' V| = l7V 


D input 


20 


20 


M A 


G input 


80 


80 




1 1 1_ Low-level input current 


V C C bMAX < V| = 0.4V 


D input 


-0.4 


-0.4 


mA 


G input 


-1.6 


-1.6 




IqS Short-circuit output current § 


V C C - MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


Vcc = MAX - See Note 2 


•LS7S 


6.3 12 


6.3 12 


■ mA 


'LS77 


6.9 13 


6.9 13 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$AII typical values are at Vcc ° 5 v > T A ** 25 C ' 

5 Not more than one output should be shorted at a time. 

NOTE 2: Ice is tested with all inputs grounded and all outputs open. 



switching characteristics, Vcc = 5 V, Ta - 25° C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


•LS75 


'LS77 


UNIT 


MIN TYP MAX 


MIN TYP MAX 


«PLH 


D 


Q 


C L = 15 pF, 
RL = 2 kH, 
See Figure 1 


15 27 


11 19 


ns 


tpHL 


9 17 


9 17 


tPLH 


D 


Q 


12 20 




ns 


tPHL 


7 15 




*PLH 


G 


Q 


15 27 
14 25 


10 18 
10 18 


ns 


tPHL 
tPLH 


G 


Q 


16 30 




ns 


tPHL 


7 15 





O tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high -to-low-level output 



TENTATIVE DATA 

This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN5475, SN5477, SN54L75, SN54L77, SN54LS75, SN54LS77, 
SN7475, SN74L75, SN74L77, SN74LS75 
4-BIT BISTABLE LATCHES 



switching characteristics* 



PARAMETER MEASUREMENT INFORMATION 



PULSE 
GENERATOR A 
(See Note A) 



T 



PULSE 
GENERATOR B 
(See Note A) 



T 



^C L =15pF 
■±r (See Note B) 



(See Note C) 



-W — M — M- 



C L = 15pF 
(See Note 8) 



TEST CIRCUIT 




I — < 10 ns 
I 1/90% 



D INPUT \1 V ref 

10% 



•) | h — <10ns 

Vref\l 



1MS 



'setup 



I 

ll 



G INPUT 
(See 
Note D) 



I I , r*" l hold*L , 

I — "4 H < 10 ns , * tsetup * fu ,_, j 

1 — t I —r \ U— < 10 ns N-thold-J 

^ r-/eo% 3o%5trr^ i 7 sH / 



OUTPUT Q 



OUTPUTS 



10% 



-500 ns ■ 
1— *PLH 



'500 ns" 
I 



3V 



— OV 

— 3 V 



V 



■*PLH 



, " «+— *PHL 

V ref 



I I 



-J *PLH 



1 ^ 

\ V ref 

• tpHL — *|\ 

H J— *PK 



*PLH 




VOL 



VOLTAGE WAVEFORMS 



NOTES: A. Tha pulse generator* have the following characteristics: 2 out <* SO «; for pulsa generator A. PRR < 500 kHi; for pulse 
generator B, PRR < 1 MHz. Positions of D and G input pulses are varied with respect to each other to verify setup times. 

B. Ci_ includes probo and jig capacitance. 

C. All diodes are 1N3064. 

D. When measuring propagation delay times from the D Input, the corresponding Q input must be held high. 

E. For -7B, '77, 'L75. and 'L77. V ref = 1.6 V; for 'LS75 and 'LS77, V ref = 1.3 V. 
'Complementary Q outputs are on the '75, 'L75, and 'LS75 only. 



FIGURE 1 
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TYPES SN5483A, SN54LS83A, SN7483A. SN74LS83A 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 

BULLETIN NO. DL-S 7411853, MARCH 1974 



TYPICAL POWER 
DISSIPATION PER 
4-BIT ADDER 



Full-Carry Look-Ahead across the Four Bits 

Systems Achieve Partial Look-Ahead 
Performance with the Economy of 
Ripple Carry 

SN54283/SN74283 and SN54LS283/SN74LS283 
Are Recommended For New Designs as They 
Feature Supply Voltage and Ground on Corner 
Pins to Simplify Board Layout 

TYPICAL ADD TIMES 
TWO TWO 

TYPE 

8-BIT 16-BIT 

WORDS WORDS 

'83A 23 ns 43 ns 310mW 
'LS83A 25 ns 45 ns 95 mW 

description 

These improved full adders perform the addition of 
two 4-bit binary numbers. The sum (E) outputs are 
provided for each bit and the resultant carry (C4) is 
obtained from the fourth bit. These adders feature 
full internal look ahead across all four bits generating 
the carry term in ten nanoseconds typically. This 
provides the system designer with partial look-ahead 
performance at the economy and reduced package 
count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented 
in its true form meaning that the end-around carry 
can be accomplished without the need for logic or 
level inversion. 

Designed for medium-speed applications, the circuits 
utilize transistor-transistor logic that is compatible 
with most other TTL families and other saturated 
low-level logic families. 

Series 54 and 54LS circuits are characterized for 
operation over the full military temperature range of 
-55°C to 125°C, and Series 74 and 74LS circuits are 
characterized for operation from 0°C to 70 C. 



SN5483A. SN54LS83A ... J OR W PACKAGE 
SN7483A, SN74LS83A ... J OR N PACKAGE 
(TOP VIEW) 



B4 E4 C4 CO GND 81 A< E1 



14 C4 CO 



13 A3 83 



LiJUJliJliJ 



A4 13 A3 B3 Vcc " BZ A2 



positive logic: see function table 



FUNCTION TABLE 





INPUT 




OUTPUT 




WHEN y r 

CO - L 

/ WHEN 

/ . ca-i. 


WHE 
CO - 


M 

h yf 
' w 

> pi 


HEW] 


Aly/ 

/A3 


B1 / 


A2 / 


/B4 


£1/ 


/TA 


ci A 


E1/t 




C2y/ 

/«* 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


L 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


L 


L 


H 


L 


L 


H 


L 


H 


H 


L 


H 


U 


H 


L 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H 


L 


L 


H 


H 


L 


L 


H 


H 


L 


H 


H 


L 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 



H - high level, L - low level 

NOTE: Input conditions at A1, B1, A2, B2, and CO are used to 
dotormino outputs 21 and 22 and the value of the internal 
carry C2. The valuos at C2, A3, B3, A4, and B4 are then 
used to determine outputs 23, 24, and C4. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ) 
Input voltage: '83A .... 

'LS83A . . . 
Interemitter voltage (see Note 2) 

Operating free-air temperature range: SN5483A, SN54LS83A 



Storage temperature range 



7V 

\\ 5.5 V 

' ' 7 V 

\\\ 5.5 V 

' -55°Cto125°C 

SN7483A, SN74LS83A 0° c to 70°C 

-65°Cto150C 



NOTES: 1. Voltage values, except Interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. This rating applies for the '83A only between the 
following pairs: A1 and B1, A2 and B2, A3 and B3, A4 and 84. 
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TYPES SN5483A, SN54LS83A, SN7483A, SN74LS83A 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 



functional block diagram 



B4 



A4 



B3 



A3 



B2 



A2 



B1 



A1 



CO 




schematics of inputs and outputs 

'83A 



'83A 



EQUIVALENT OF 
EACH INPUT 



V C C 




CO Input: R eq -4kSl NOM 
Any A or B: R„ q - 3.5 kSl NOM 



TYPICAL OF ALL 
£ OUTPUTS 



V C C 



OUTPUT 



C4 output: R - 100 n NOM 
Any 2: R - 120 tl NOM 




'LS83A 



EQUIVALENT OF 
EACH INPUT 



'CC" 



CO Input: R^ - 17 kR NOM 
Any A or B: R^ - 8.5 kft NOM 



XS83A 



TYPICAL OF 
ALL OUTPUTS 

V CC 



100 n NOM 
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TYPES SN5483A. SN7483A 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 



recommended operating conditions 





SN5483A 


SN7403A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


SudoIv Voltaoe. Vpn 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


Any output except C4 


-800 


-800 


<|A 


Output C4 


-400 


-400 


Low-level output current, Iql 


Any output except C4 


16 


1fi 

ID 


mA 


Output C4 


8 


8 


Operating free-air temperature, T& 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air tempt 


jrature range (un! 


bss otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN5483A 
MIN TYP* MAX 


SN7483A 
MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 

0.8 


2 

0.8 


V 
V 


V|L Low-level input voltage 

V| Input clamp voltage 


V C C = MIN . I| = -12mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc aMIN < V|h = 2V, 
V(l = 0.8V, l H = MAX 


2.4 3.4 


2.4 3.4 


V 


Vql Low-level output voltage 


Vcc = M,N ' V|H = 2V, 
V|L = 0.8V, l L° MAX 


0.2 0.4 


0.2 0.4 


V 


Input current at maximum 

•l • ■ 

input voltage ___ 


Vcc = MAX - V| = 5.5V 


1 


1 


mA 


1 1 h High-level input current 


V C C = MAX ' V!°2.4V 
V CC = MAX. V|=0.4V 


40 
-1.6 


40 
-1.6 


MA 
mA 


1 1 l Low-level input current 

Short-circuit | Any output except C4 
lps output current§ | Output C4 


Vcc = MAX 


-20 -55 
-20 -70 


-18 -55 
-18 -70 


mA 


IqC Supply current 


V C C = MAX. 
Outputs open 


All B low, other 
inputs at 4.5 V 


56 


56 


mA 


All inputs at 
4.5 V 


66 99 


66 110 





t For condition* shown a. MIN or MAX. use the appropriate value specified under recommended operating 
tAII typical values are at Vqc " 5 v < T A " 25 c * 
§Only one output should be shorted at a time. 



switching characteristics, Vpc = 5 V, Ta - 25° C 



SWI lulling id 
PARAMETER ^ 


FROM (INPUT) 


TO (OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 








14 Zl 


ns 


CO 


Any 2 


C L =15pF, R L = 400H. 


12 


21 


tPHL 




tPLH 






See Note 3 


16 


24 


ns 


Aj or Bj 


£i 




16 


24 


tpHL 








tPLH 




C4 




9 14 


ns 


CO 


CL=15pF, Ri. = 780n, 


11 


16 


tPHL 






tPLH 




C4 


See Note 3 


9 


14 


ns 


Aj or B; 




11 


16 




tPHL 









fltpLH 3 Propagation delay time, low-tohlgh-level output 
*PHL = Propagation delay time, high-to-tow-lovel output 
NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS83A, SN74LS83A 

4-BIT BINARY FULL ADDERS WITH FAST CARRY 



recommended operating conditions 





SN54LS83A 


SN74LS83A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, V*cc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


-400 


MA 


Low-level output current, Iql 


4 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise nol 


ted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS83A 


SN74LS83A 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V IH High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc=M'N, l| = -18mA 


-1.5 


-1.5 


v 


Voh High-level output voltage 


Vcc°MIN, V|H = 2V, V| L = V| L max, 
IfjH = -400 uA 


2.4 3.4 


2.7 3.4 


V 


Vol Low-level outout voltaae 


Vcc°MIN. V|H = 2V, 
V||_ = V|l max 


'OL " 4 m A 


0.25 0.4 


0.25 0.4 


V 






Iql " 8 mA 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


Any A or B 


V C c=MAX. V| = 7V 


0.2 


0.2 


mA 


CO 


0.1 


0.1 


High-level 

>IH 

input current 


Any A or B 


V CC =MAX, V| = 2.7V 


40 


40 


MA 


CO 


20 


20 


Low-level 

■lL 

input current 


Any A or B 


Vcc c MAX, V| = 0.4 V 


-0.8 


-0.8 


mA 


CO 


-0.4 


-0.4 


'OS Short-circuit output current § 


V CC = MAX 


-6 -40 


-5 -42 


mA 


■CC Supply current 


V C c = M AX, 
Outputs open 


All inputs 
grounded 


22 39 


22 39 


mA 


All B low, other 
inputs at 4.5 V 


19 34 


19 34 


All inputs at 
4.5 V 


19 34 


19 34 




For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
+AII typical values are at Vqc " 5 V, = 25°C. 
§Only one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER? 


FROM (INPUT) 


TO (OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


CO 


Any £ 


C L =15pF, R L = 2k«, 
See Note 4 


16 24 


ns 


«PHL 


15 24 


*PLH 


AjOrBj 


2i 


15 24 


ns 


*PHL 


15 24 


tPLH 


CO 


C4 


11 17 


ns 


tPHL 


11 17 


tPLH 


Aj or Bj 


C4 


11 17 


ns 


tPHL 


12 17 



'tPLH s Propagation delay time, low-to-high-level output 
tpHL s Propagation delay time, high-to-low-level output 
Note 4: Load circuit and voltage wavoforms are shown on page S-88. 



PKINUD IN USA 
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s-118 Texas Instruments 

INCORPORATED 
POST OFFICE BOX 3012 • DALLAS. TEXAS 75222 



TTL 
MSI 



TYPES SN5485. SN54L85, SN54LS85, SN54S85, 
SN7485. SN74L85, SN74LS85. SN74S85 
4-BIT MAGNITUDE COMPARATORS 

BULLETIN NO. OL-S 741 1810, MARCH 1974 



SN5485, SN54LS85, SN54S85 ... J OR W PACKAGE 
SN7485, SN74LS85, SN74S8S ... J OR N PACKAGE 
(TOP VIEW) 



SN54L85 ... J PACKAGE 
SN74L85 ... J OR N PACKAGE 
(TOP VIEW) 





TYPICAL 


TYPICAL 


TYPE 


POWER 
DISSI- 


DELAY 
(4-BIT 




PATION 


WORDS) 


•85 


275 mW 


23 ns 


*L85 


20 mW 


90 ns 


'LS85 


52 mW 


24 ns 


'S85 


365 mW 


11 ns 



description 



VgC ' A3 B2 
16 



9 _ 



— ,„ . B A- B A> B..A>B A-B A< B. GND 
DATA V v i r\ \ I 

INPUT CASCAOE INPUTS OUTPUTS 



positive logic: see function tables 



A>6 A<B *"B A1 
CASCADE INPUTS 



positive logic: see function tables 



These four-bit magnitude comparators perform comparison of straight binary and straight BCD (8-4-2-1 ) codes. Three 
fully decoded decisions about two 4-bit words (A, B) are made and are externally available at three outputs. These 
devices are fully expandable to any number of bits without external gates. Words of greater length may be compared by 
connecting comparators in cascade. The A > B. A < B, and A = B outputs of a stage handling less-significant bits are 
connected to the corresponding A > B. A < B. and A = B inputs of the next stage handling more-significant bits. The 
stage handling the least-significant bits must have a high-level voltage applied to the A = B input and in addition for the 
'L85, low-level voltages applied to the A > B and A < B inputs. The cascading paths of the '85, 'LS85, and 'S85 are 
implemented with only a two-gate-level delay to reduce overall comparison times for long words. An alternate method 
of cascading which further reduces the comparison time is shown in the typical application data. 

FUNCTION TABLES 



COMPARING 
INPUTS 


CASCADING 
INPUTS 


OUTPUTS 


A3. B3 


A2, B2 


A1.B1 


AO. BO 


A > B 


A < B A 


- B 


A > B 


A < B 


A-B 


A3 > B3 


X 


X 


X 


X 


X 


X 


H 


L 


L 


A3 < B3 


X 


X 


X 


X 


X 


X 


L 


H 


L 


A3 - B3 


A2 > B2 


X 


X 


X 


X 


X 


H 


L 


L 


A3 - B3 


A2 < B2 


X 


X 


X 


X 


X 


L 


H 


L 


A3 - B2 


A2- B2 


A1 >B1 


X 


X 


X 


X 


H 


L 


L 


A3 - B3 


A2- B2 


A1 < B1 


X 


X 


X 


X 


L 


H 


L 


A3 - B3 


A2- B2 


A1 - B1 


AO > BO 


X 


X 


X 


H 


L 


L 


A3 - B3 


A2- B2 


A1 - B1 


A0<B0 


X 


X 


X 


L 


H 


L 


A3 - B3 


A2- B2 


A1 - B1 


AO - BO 


H 


L 


u 


H 


L 


L 


A3-B3 


A2- B2 


A1 - B1 


AO' BO 


L 


H 


L 


L 


H 


L 


A3 - B3 


A2- B2 


A1 - B1 


AO - BO 


L 


L 


H 


L 


L 


H 






'85. -LS85. 'S85 


A3 - B3 


A2- B2 


A1 - B1 


AO - BO 


X 


X 


H 


L 


L 


H 


A3 - B3 


A2- B2 


A1 - B1 


AO - BO 


H 


H 


L 


L 


L 


L 


A3 - B3 


A2-B2 


A1 - B1 


AO - BO 


L 


L 


L 


H 


H 


L 






X85 


A3 - B3 


A2- B2 


A1 - B1 


AO - BO 


L 


H 


H 


L 


H 


H 


A3 - B3 


A2- B2 


A1 - B1 


A0= BO 


H 


L 


H 


H 


L 


H 


A3-B3 


A2-B2 


A1 - B1 


AO - BO 


H 


H 


H 


H 


H 


H 


A3 - B3 


A2 - B2 


A1 - B1 


AO - BO 


H 


H 


L 


H 


H 


L 


A3 - B3 


A2- B2 


A1 - B1 


AO - BO 


L 


L 


L 


L 


L 


L 



H " high level, L - low level, X » irrelevant 
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S-119 



TYPES SN5485, SN54L85, SN54LS85, SN54S85, 
SN7485, SN74L85, SN74LS85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 



functional block diagrams 




o Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 7S222 



TYPES SN5485, SN54L85, SN54LS85, SN54S85. 
SN7485, SN74L85, SN74LS85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 



schematics of inputs and outputs 



EQUIVALENT OF INPUTS 
FOR '85 



v C c 




A - B, Any A or B: 

R eq " 1 - 67 kn NOM 
A > B, A < B: 

R„„ - 4 ktt NOM 



EQUIVALENT OF INPUTS 
FOR 'L85 



VCC 




Any A or B: 

R eq - 16.7 kn NOM 
A - B, A > B, A < B: 

R eq - 40 kft NOM 



EQUIVALENT OF INPUTS 
FOR *LS85 



v C c- 



r„„ = 17 kn 



INPUT »-JJ| 



EQUIVALENT OF INPUTS 
FOR'S85 



VCC 




A = B, Any A or B: 

Rgq -933 n NOM 
A > B, A < B: 



- 2.8 kn NOM 



TYPICAL OF OUTPUTS 
FOR '85, 'L85 



Vcc 




'85: 
•L85: 



■ 100 n NOM 
500 n NOM 



TYPICAL OF OUTPUTS 
FOR 'LS85 




Vcc 



TYPICAL OF OUTPUTS 
FOR 'S85 




v C c 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





SN54' 
SN54S' 


SN54L' 


SN54LS' 


SN74' 
SN74S* 


SN74L* 


SN74LS' 


UNIT 


Supply voltage, Vcc ' see Note D 


7 


8 


7 


7 


8 


7 


V 


Input voltage (see Note 2) 


5.5 


5.5 


7 


5.5 


5.5 


7 


V 


Interemitter voltage (see Note 3) 


5.5 






5.5 






V 


Operating free-air temperature range 


-55 to 125 


to 70 


°C 


Storage temperature range 


-65 to 150 


-65 to 150 


°C 



1 . Voltage values, except Interemitter voltage, are with respect to network ground terminal. 

2. Input voltages for 'L85 must be zero or positive with respect to network ground terminal. 

3. This Is the voltage between two emitters of a multiple-emitter input transistor. This rating applies to each A input in conjunction 
with its respective B input of the '85 and 'S85. 
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TYPES SN5485, SN7485 

4-BIT MAGNITUDE COMPARATORS 



recommended operating conditions 





SN5485 


SN748S 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, VqC 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-400 


-400 


jiA 


Low-level output current, Iol 


16 


16 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP*MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V|(_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -12 mA 


-1.5 


V 


v OH High-level output voltage 


V CC = MIN. V| H = 2V, 

V| l = 0.8 V, l 0H = -400 jiA 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN, V| H = 2 V, 
V| L = 0.8V. l OL = 16 mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V C c ° MAX . V| = 5.5 V 


1 


mA 


l|H High-level input current 


A < B, A > B inputs 


V C C "MAX, V| = 2.4V 


40 


MA 


all other inputs 


120 


Low-level input current 


A < B, A > B inputs 


V C c = MAX, V ( = 0.4 V 


-1.6 


mA 


all other inputs 


-4.8 


'OS Short-circuit output current § 


Vcc = MAX, V = 


SN5485 


-20 -55 


mA 


SN7485 


-18 -55 


'CC Supply current 


Vcc " MAX, See Note 4 


55 88 


mA 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tAII typical values are at Vqq ■ 5 V, = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 4: \qq is measured with outputs open, A - B grounded, and atl other inputs at 4.5 V. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



parameter' 


FROM 
INPUT 


TO 
OUTPUT 


NUMBER OF 
GATE LEVELS 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 








1 




7 




tPLH 


Any A or B data input 


A < B, A > B 


2 




12 


ns 




3 




17 


26 






A = B 


4 




23 


35 










1 




11 




»PHL 


Any A or B data input 


A < B, A > B 


2 


C L = 15 pF. 
RL = 400 SI. 
See Note 5 


15 


ns 




3 


20 


30 






A = B 


4 


20 


30 




tPLH 


A < B or A = B 


A > B 


1 


7 


11 


ns 


tPHL 


A < B or A = B 


A > B 


1 




11 


17 


ns 


tPLH 


A = B 


A = B 


2 




13 


20 


ns 


tPHL 


A = B 


A = B 


2 




11 


17 


ns 


»PLH 


A > B or A = B 


A < B 


1 




7 


11 


ns 


l PHL 


A > B or A = B 


A < B 


1 




11 


17 


ns 



^tpLH — propagation delay time, low-to-high-level output 
tpHL s propagation delay time, high-to-low-level output. 
NOTE S: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54L85, SN74L85 
4-BIT MAGNITUDE COMPARATORS 



recommended operating conditions 





SN54L85 
MIN NOM MAX 


SN74L85 
MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 
-100 


4.75 5 5.25 
-200 


V 


High-level output current, IrjH 

Low-level output current, Iql 


2 


3.6 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vm High-level input voltage 




2 


V 


V||_ Low-level input voltage N 




0.7 


V 


VoH High-level output voltage 


Vcc = MIN . V|H = 2V, 
V|L = 0.7V, l H = MAX 


SN54L85 


2.4 3.3 


V 


SN74L85 


2.4 3.2 


Vql Low-level output voltage 


Vcc° MIN . V IH = 2V, 
V| L = 0.7V, Iql = MAX 


SNS4L85 


0.15 0.3 


V 


SN74L85 


0.2 0.4 


Input current at 

l| 

maximum input voltage 


A < B, A > B, or A ■» B 


V C C=MAX, V| = 5.5V 


100 


MA 


A or B inputs 


300 


l|H High-level input current 


A < B, A < B, or A = B 


V C C=MAX, V|=2.4V 


10 


ma 


A or B inputs 


30 


l|L Low-level input current 


A < B, A > B, or A = B 


Vcc =MAX ' V|=0.3V 


-0.18 


mA 


A or B inputs 


-0.54 


Inc Short-circuit output current § 




V CC = MAX 


-3 -15 


mA 


ICC Supply current 


Vcc " MAX, See Note 6 


Condition A 


4.0 7.7 


mA 


Condition B 


3.2 7.2 



f for conditions ihown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$AII typical values are at V^c ■ 5 V, = 25 C. 

§Not more than one output should be shorted at a time. 

NOTE 6: With all outputs open. I cc is measured for Condition A with all inputs at 4.5 V, and for Condition B with atl inputs founded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


Any A or B 


Any 


C|_ = 50pF, RL"4kn, 
See Note 7 


SO 150 


ns 


tPHL 


75 150 


tPLH 


A > B, A < B, 
or A = B 


Any 


75 150 


ns 


tPHL 


55 100 



"JtpLH = propagation delay time, low-to-high-level output 
tp H L = propagation delay time, high-to-low-level output 
NOTE 7: Load circuit and voltage wavoforms are shown on page S-88. 
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TYPES SN54LS85, SN74LS85 
4-BIT MAGNITUDE COMPARATORS 



recommended operating conditions 





SN54LS85 


SN74LS85 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, I(JH 


-400 


-400 


MA 


Low-level output current, IrjL 


4 


8 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


rical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS85 


SN74LS85 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V| i_ Low-level input voltage 




0.7 


0.8 


V 


Vj I nput clamp voltage 


Vcc ° MIN, I| = -18 mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc ° MIN, V| H = 2V, 
V||_ = V||_ max, loH a- 400uA 


2.4 3.4 


2.4 3.4 


V 


Vql Low-level output voltage 


Vcc " Mm . 
V|H = 2V, 
V||_= V||_max 


'OL "* ^ mA 


0.25 0.4 


0.25 0.4 


V 


Iql ° 8 mA 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


A < B, A > B inputs 


V C C " MAX, V| - 7 V 


0.1 


0.1 


mA 


all other inputs 


0.3 


0.3 


High-level 

l|H 

cnput current 


A < B, A > B inputs 


V C C " MAX. V| = 2.7 V 


20 


20 


MA 


all other inputs 


60 


60 


Low-level 

Ml 

input current 


A < B, A > B inputs 


V C c ° MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


all other inputs 


-1.2 


-1.2 


'OS Short-circuit output current § 


Vcc " MAX 


-6 -40 


-5 -42 


mA 


Iqc Supply current 


Vcc "MAX, See Note 4 


10.4 20 


10.4 20 


mA 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$AII typical values are at Vcc "5 V, T/^ = 2S°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 4: Iqq is measured with outputs open, A » B grounded, and all other inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER* 


FROM 
INPUT 


TO 
OUTPUT 


NUMBER OF 
GATE LEVELS 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


Any A or B data input 


A < B, A > B 


1 


Cl= 15 pF, 
Rl = 2kn, 
See Note 5 


14 


ns 


2 


19 


3 


24 36 


A = B 


4 


23 35 


tpHL 


Any A or B data input 


A < B, A > B 


1 


11 


ns 


2 


15 


3 


20 30 


A ° B 


4 


20 30 


tPLH 


A < 8 or A = B 


A > B 


1 


14 22 


ns 


tPHL 


A < B or A = B 


A > B 


1 


11 17 


ns 


tPLH 


A- B 


A= B 


2 


13 20 


ns 


tPHL 


A- B 


A = B 


2 


11 17 


ns 


tPLH 


A > B or A = B 


A < B 


1 


14 22 


ns 


tPHL 


A > B or A = B 


A < B 


1 


11 17 


ns 



^tpLH = propagation delay time, low-to-high-level output 
tpm_ 5 propagation delay time, high-to-low-levol output 
NOTE 7: Load circuit and voltage waveforms are shown on page S-88. 
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TYPES SN54S85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 



recommended operating conditions 



Supply voltage, Vqc . 


MIN 
4.5 


SN54S85 
NOM 

5 


MAX 

5.5 
-1 


MIN 
4.75 


SN74S85 
NOM MAX 

5 5.25 
-1 


UNIT 

V 

mA 


High-level output current, Iqh . 

Low-level output current, Iql __ 

Operating free-air temperature, T& . 


-55 




20 
125 





20 
70 


mA 
°C 



electrical characteristics over recommended operating free-air temperatur e range (unless otherwise noted) 

MIN TYPt MAX 



PARAMETER 



TEST CONDITIONS* 



U NIT 
V 



VlH High-level input voltage 



V||_ Low-level input voltage 



0.8 
-1.2 



V | I nput clamp voltage 



V CC =MIN, l| ° -18 mA 



Vqh High-level output voltage 



V CC =MIN, V|H=2V, 
V|L = 0.8 V. IQH ° ~ 1 mA 



SN54S85 



SN74S85 



2.7 3.4 



Vql Low-level output voltage 



Vcc =MIN ' V|H = 2V, 
V| L °0.8V, Iql ° 20mA 



0.5 



V 

mA 



1 1 Input current at maximum input voltage 



Vcc =M AX. V| " 5.5 V 



1 1^1 High-level input current 



A < B, A > B inputs 



all other inputs 



V C C =M AX, V| = 2.7V 



150 

-2 
-6 



MA 



1 1 (_ Low-level input current 



A < B, A > B inputs 



all other inputs 



Vcc =MAX < V|=0.5V 



mA 
mA 



IqS Short-circuit output currents 



VCC ° MAX 



-40 



-100 
115 



Vqc * MAX, See Note 4 



73 



ICC Supply current 



V C c = MAX, Ta = 125 C, 
See Note 4 



SN54S85W 



110 



mA 



t F or conditions shown as MIN or MAX, use^he appropriate value specified under recommended operating conditions, 
t All typical values are at Vrr -6 V, «• 25 C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 4: 'CC is measured with outputs open, A - B grounded, and all other Inputs at 4.5 V. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER H 


FROM 
INPUT 


TO 
OUTPUT 


NUMBER OF 
GATE LEVELS 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 








1 




5 








A < B, A > B 


2 




7.5 


ns 


tPLH 


Any A or B data input 




3 




10.5 


16 






A = B 


4 




12 


18 










1 




5.5 








A < B, A > B 


2 


C L = 15 pF, 
R L = 280 n. 
See Note 5 


7 


ns 


tPHL 


Any A or B data input 


3 


11 


16.5 






A = B 


4 


11 


16.5 




tPLH 


A < B or A = B 


A > B 


1 


5 


7.5 


ns 


tPHL 


A < B or A = B 


A > B 


1 




5.5 


8.5 


ns 


tPLH 


A- B 


A = B 


2 




7 


10.5 


ns 


tPHL 


A = B 


A = B 


2 




5 


7.5 


ns 


tPLH 


A > B or A = B 


A < B 


1 




5 


7.5 


ns 


tPHL 


A > B or A = B 


A < B 


1 




5.5 


8.5 


ns 



StpLH — propagation delay time, low-to-high-level output 
tPHL s propagation delay time, high-to-low-Ievel output 
NOTE 5: Load circuit and voltage waveforms are shown on page S-87. 



374 

Texas Instruments s-125 

INCORPORATED 
POST OFFICE BOX 3012 • OALLAS. TEXAS 7S222 



TYPES SN5485, SN54L85, SN54LS85. SN54S85, 
SN7485, SN74L85, SN74LS85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 



TYPICAL APPLICATION DATA 



COMPARISON OF TWO N-BIT WORDS 

This application demonstrates how these magnitude 
comparators can be cascaded to compare longer 
words. The example illustrated shows the comparison 
of two 24-bit words; however, the design is 
expandable to n-bits. As an example, one comparator 
can be used with five of the 24-bit comparators 
illustrated to expand the word length to 120-bits. 
Typical comparison times for various word lengths 
using the '85, 'L85, 'LS85, or 'S85 are: 



INPUTS 

(MS8IB23 

A23 



WORD 
LENGTH 
1-4 bits 
5-24 bits 
25-1 20 bits 



NUMBER 
OF PKGS 
1 

2-6 
8-31 



'85 'L85 'LS85 'S85 



23 ns 
46 ns 
69 ns 



SO ns 
180 ns 
270 ns 



24 ns 
48 ns 
72 ns 



11 ns 
22 ns 
33 ns 



021 . 
A21 
B20 ' 



B18 
A13 
B17 
A17 
BtS 
At« • 
BIS ■ 
A15 • 
B14 • 



A<B 
A-B 
A>B 



B13 
A13 ' 
B12 ' 
A12 ■ 
B11 
All ■ 
BIO • 
A10 • 




A<B 
A-B 
A>B 



A<B 

A-e 

A>B 



•85, X8S, 
'tSSS.'SSS 



A<B 
A-B 
A>B 



•BS, 'LSS, 

'tsas.'sss 



A<B 
A-B 

A>B 



A<B 
A-B 

A>B 



A-B 

A>B 



■BB.X85. 
LS35, -S8S 



A<B 
A-B 

A>B 



B3 


















A<D 


At 


A-e 


BO 


A>B 


AO 




A<B 




A-B 


•as. -lbs. 


A>B 


'LS85. *S35 



COMPARISON OF TWO 24-BIT WORDS 
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TYPES SM5490A. SN5492A, SN5493A. SN54L90.SN54L93. 
SN54L990, SN54LS92, SN54LS93, SN7490A, SN7492A. SN7493A, 
SN74L90, SN74L93. SN74LS90, SN74LS92, SN74LS93 
DECADE. DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



BULLETIN NO. DL-S 7411807. MARCH 1974 



'90A, '1-90, 'LS90 . . . DECADE COUNTERS 

'92A, 'LS92 . . . DIVIDE-BY TWELVE 
COUNTERS 

'93A, 'L93, 'LS93 . . . 4-BIT BINARY 
COUNTERS 



TYPES 



TYPICAL 
POWER DISSIPATION 

•gOA 145 mW 

•L90 20 mW 

•LS90 45 mW 

'92 A, '93A 130 mW 

*LS92, 'LS93 45 mW 

•L93 16 mW 



description 



Each of these monolithic counters contains four 
master-slave flip-flops and additional gating to 
provide a divide-by-two counter and a three-stage 
binary counter for which the count cycle length is 
divide-by-five for the '90 A, 'L90, and 'LS90, 
divide-by-six for the '92A and 'LS92, and 
divide-by-eight for the '93A, 'L93, and 'LS93. 

All of these counters have a gated zero reset and the 
'90A, 'L90, and 'LS90 also have gated set-to-nine 
inputs for use in BCD nine's complement 
applications. 

To use their maximum count length (decade, divide- 
by-twelve, or four-bit binary) of these counters, the B 
input is connected to the Qa output. The input 
count pulses are applied to input A and the outputs 
are as described in the appropriate function table. A 
symmetrical divide-by-ten count can be obtained 
from the '90A, 'L90, or 'LS90 counters by 
connecting the Qq output to the A input and 
applying the input count to the B input which gives a 
divide-by-ten square wave at output Qa- 



SN54', SN54LS' ... J OR W PACKAGE 
SN54L'. SN74L' ... J. N, OR T PACKAGE 
SN74\ SN74LS* ... J OR N PACKAGE 

•80 A, 'L90, 'LS90 (TOP VIEW) 



INPUT 

A NC (U Op CNO o« oc 










Qa Qo od 

OA Oc - 

< >o ■tin — 
Rain R om *•"> 






niJiiiiiniriiJiinir 

INPUT B0(2| NC VCC K«l] "»OI 



positive logic: see function tables 



'92A, ' LS92, (TOP VIEW) 



""if* nc Oa oe <wo oe °o 

najiruiFiJiiJ^LrTijTL 








□a o« oc 
■e >a Qo - 

-o >e "cm - 

"0111 




INPUT NC NC NC Vcc "0UI "«« 

a 


positive logic: see function tables 



'93A, 'LS93 (TOP VIEW) 



Tinjjnijiiri^riirLir 

INPUT ROI1I «0(J) NC VCC NC NC 



positive logic: see function tables 



*L93 (TOP VIEW) 



tHM _ WtIT 

a Qa Qo ono Oc On o 

JlHJiUiTUirUliTJTUTU 








l—c > 

■ B 


OA Oo Oc Og 
A 

B< > 

"OOl 








noiii Horn nc vcc « NC NC 


positive logic: see function tables 



NC— No internal connection 
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TYPES SN5490A. 92A, '93A, SN54L90, 193, SN54LS90, 'LS92. 1S93, 
SN7490A. '92A, '93A, SN74L90. 193, SN74LS90, 1S92, 1S93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



'90A, 'L90, 'LS90 
BCD COUNT SEQUENCE 
(See Nom A) 



'SOA, 'L90. 'LSSO 
BI-QUtNARY (5-2) 



COUNT 


OUTPUT 






COUNT 


OUTPUT 


Qq q C q B q A 






Qa Qo <>c Qb 





L 


L 


L 


L 











L 


L 


L 


' 


L 


L 


L 


H 






1 




L 


L 


H 


2 


L 


L 


H 


L 






2 




L 


H 


L 


3 


U 


L 


H 


H 






3 




L 


H 


H 


4 


L 


H 


L 


L 






4 




H 


L 


L 


S 


L 


H 


L 


H 






S 


H 


L 


■ L 


L 


6 


L 


H 


H 


L 






6 


H 


L 


L 


H 


7 


L 


H 


H 


H 






7 


H 


L 


H 


L 


8 


H 


L 


L 


L 






8 


H 


L 


H 


H 


9 


H 


L 


L 


H 






9 


H 


H 


L 


L 








*90A, 'LSO, *LS90 














RESET/COUNT FUNCTION TABLE 










RESET INPUTS 


OUTPUT 








B 0(1) R«2I 


R 9I1I 


«9I2) 


Qq Qc Qb Qa 








H 




H 


L 




X 


L L 


L 


L 








H 




H 


X 




L 


L L 


L 


L 








X 




X 


H 


H 


H L 


L 


H 








X 




L 


X 




L 


COUNT 










L 




X 


L 




X 


COUNT 










L 




X 


X 




L 


COUNT 










X 




L 


L 




X 


COUNT 









'92A. 'LS92 
COUNT SEQUENCE 
(Sm Nott C) 



COUNT 


OUTPUT 


Q D Qc 


Qb 


Qa 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 ' 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


S 


L 


H 


L 


H 


6 


H 


L 


L 


L- 


7 


H 


L 


L 


H 


8 


H 


L 


H 


L 


9 


H 


L 


H 


H 


10 


H 


H 


L 


L 


11 


H 


H 


L 


H 



'93A, 'L93. 'LS93 
COUNT SEQUENCE 
(Sm Note C) 



COUNT 


OUTPUT 


Q D 


QC 


Qa 


Qa 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 



'92A, *LS92, '93A, 'L93, 'LS93 
RESET/COUNT FUNCTION TABLE 



NOTES: A. Output Q/\ li connected to input B for BCD count. 

B. Output Qq it connected to input A for bl-quinary 
count. 

C. Output Qa i* connected to input B. 

D. H» high level, L = low level, X • irrelevant 

functional block diagrams 

'SOA, *L90, 'LS90 

Kit) - 

(12) 



RESET INPUTS 


OUTPUT 


"0(1 ) "0(2) 


Q D oc Qb Qa 


H H 
L X 
X L 


L L L L 
COUNT 
COUNT 



'92A, 'LS92 



INPUT A i2£L 



(1) 



J Q 
-c»CK 



"OA 



j o 

< >CK 
K 

3 



15 



3t 



-0 >CK 
R 



(9) 



08 



(8) 



Qc 



'Qq 




'93A, 'L93, 'LS93 



C93A)|'L93) 



J q I22UJ3) Qa 

INPUT A < T4 M 14 I' o >CK 



(DI81 



J Q 
-C>CK 



,(9) (9) 



J Q 
"«t»CK 
K 



J Q 
HJ >CK 



QB 



Qc 



Qo 



The J and K Input* shown without connection are for reference only and are functionally at a high level. 
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TYPES SN5490A, '92A, '93A, SN54L90, 193, SN54LS90, LS92, LS93, 
SN7490A. '92A. '93A. SN74L90, 193, SN74LS90, 1S92, 1S93 
DECADE. DIVIDE-BY TWELVE, AND BINARY COUNTERS 



schematics of inputs and outputs 



'90A, *92A, '93A 



EQUIVALENT OF EACH INPUT 

V C C 




INPUT 
A 

B C90A, '92A) 
B C93A) 
All resets 



R oq NOM 
2.S kll 
1.2S kn 
2.5 kH 
6 k» 



TYPICAL OF ALL OUTPUTS 



v cc 

100 n NOM 



'L90, L93 



EQUIVALENT OF EACH INPUT 
EXCEPT A AND B OF 'L93 

V CC . 




INPUT 
A CL90) 
B CL90) 
All resets 



R eq NOM 
13.3 kn 
6.67 kn 
40 kn 



EQUIVALENT OF A OR B 
INPUT OF 'L93 




TYPICAL OF ALL OUTPUTS 



— v cc 
soo n NOM 



OUTPUT 



•LS90, 'LS92, 'LS93 



EQUIVALENT OF EACH RESET INPUT 



INPUT 



20 kn NOM 



EQUIVALENT OF A OR B INPUT 



v C c- 



INPUT 



NOMINAL VALUES 
R1 R2 R3 

a io kn io kn 10 kn 

B CLS90, LS92) 6.7 kn 6.7 kn 5 kn 
B CLS93) 15 kn 15 ktt 10 kn 



TYPICAL OF ALL OUTPUTS 




-v C c 
ioo n NOM 



374 
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TYPES SN5490A, SN5492A, SN5493A. SN7490A, SN7492A, SN7493A 
DECADE. DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vqq Note 1 ) 7 V 

Input voltage . . 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN5490A, SN5492A. SN5493A -55°Cto125°C 

SN7490A, SN7492A, SN7493A 0°C to 70°C 

Storage temperature range — 65°Cto150°C 



NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For these circuits, this rating applies between the two Rq 
inputs, and for the '90A circuit, it also applies between the two Rg inputs. 



recommended operating conditions 





SN5490A. SN5492A 
SN5493A 


SN7490A, SN7492A 
SN7493A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-800 


-800 




Low-level output current, Iql 


16 


16 


mA 


Count frequency, fcount ^ see Figure 1) 


A input 


32 


32 


MHz 


B input 


16 


16 


Pulse width, t w 


A input 


15 


15 


ns 


B input 


30 


30 


Reset inputs 


15 


15 


Reset inactive-state setup time, tjetup 


25 


25 


ns 


Operating free-air temperature, 


-55 125 


70 


fl C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS' 7 


'90A 


'92A 


'93A 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


2 


V 


V|l Low-level input voltage 




0.8 


0.8 


0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| = -12mA 


-1.5 


-1.5 


-1.5 


V 


V*oh High-level output voltage 


Vcc =MIN . V|H = 2V, 
V|l = 0.8V, l O H = -800fA 


2.4 3.4 


2.4 3.4 


2.4 3.4 


V 


VOL Low-level output voltage 


V C C =MIN . V|H = 2V, 
V| L =0.8V, loL^ISmA^ 


0.2 0.4 


0.2 0.4 


0.2 0.4 


V 


1 Input current at 
' maximum input voltage 


Vcc = MAX ' v l = 5 5 v 


1 


1 


1 


mA 


High-level 
input current 


Any reset 


Vcc = MAX ' v l = 2 4 v 


40 


40 


40 




A input 


80 


80 


80 


B input 


120 


120 


80 


Low-level 

•iL . 

input current 


Any reset 


V C C a MAX - v l = 4 v 


-1.6 


-1.6 


-1.6 


mA 


A input 


-3.2 


-3.2 


-3.2 


B input 


-4.8 


-4.8 


-3.2 




Short-circuit 
output current§ 


V C c "MAX 


SN54" 


-20 -57 


-20 -57 


-20 -57 


mA 


SN74' 


-18 -57 


-18 -57 


-18 -57 


>CC Supply current 


Vcc = MAX < See Note 3 


29 42 


26 39 


26 39 


mA 



f For conditions shown as MIN or MAX, use the appropriate valuo specified under recommended operating conditions. 
tAII typical values are at Vcc " 5 V, T A = 25°C. 
§Not more than one output should be shorted at a time. 

^Q A outputs are tested at Iql " 16 mA Dlus tn0 " mit value ,or • I u for tna B in P ut - Tnis permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: Iqc '* measured with all outputs open, both Rq inputs grounded following momentary connection to 4.S V, and all other inputs 
-grounded. 



130 Texas Instruments 



NCORPORATED 
POST OFFICE BOX 9012 • DALLAS. TeXAS 7S232 



TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A 
DECADE, DIVIDE-BY TWELVE, AND BINARY COUNTERS 



switching characteristics, Vcc - 5 V, Ta - 25° C 





FROM 


TO 


TEST CONDITIONS 


'90A 


'92A 


'93A 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


fmax 


A 


Qa 




32 


42 




32 


42 




32 


42 




MHz 


B 


Qb 




16 


16 


16 


tpLH 




Qa 






10 


16 




10 


16 




10 


16 


ns 


tPHL 


A 






12 


18 




12 


18 




12 


18 




tPLH 




Qd 






32 


48 




32 


48 




46 


70 


ns 


tPHL 


A 






34 


50 




34 


50 




46 


70 




tPLH 




Qb 


C L = 15 pF, 




10 


16 




10 


16 




10 


16 


ns 


tPHL 


B 


R u = 400 n. 




14 


21 




14 


21 




14 


21 




tPLH 


B 


Qc 


See Figure 1 




21 


32 




10 


16 




21 


32 


ns 


tPHL 






23 


35 




14 


21 




23 


35 




tPLH 


B 


Qo 






21 


32 




21 


32 




34 


51 


ns 


tPHL 






23 


35 




23 


35 




34 


51 




tPHL 


Set-to-0 


Any 






26 


40 




26 


40 




26 


40 


ns 


tPLH 


Set-to-9 


Qa. Qd 






20 


30 






ns 


tPHL 


Qb. Qc 






26 


24 









Hf max & maximum count frequency 
tpm - propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
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TYPES SN54L90, SN54L93. SN74L90, SN74L93 
DECADE AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, v"cc ( see Note 4) 8 V 

Input voltage (see Note 5) 5.5 V 

Operating free-air temperature range: SN54L90, SN54L93 -55°Cto125°C 

SN74L90, SN74L93 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTES: 4. Voltage values are with respect to network ground terminal. 



5. Input voltages must be zero or positive with respect to network ground terminal. 



recommended operating conditions 





SN54LS0, SN54L93 


SN74L90. SN74L93 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


Count frequency, 'count 


3 


3 


MHz 


High-level output current, loH 


-100 


-200 


HA 


Low-level output current, Iol 


2 


3.6 


mA 


Width of input count pulse, t w ( count ) 


200 


200 


ns 


Width of reset pulse, t w ( reset ) 


200 


200 


ns 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


'L90 


'L93 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.7 


0.7 


V 


v*OH High-level output voltage 


SN54L' 


V CC =MIN. V|H = 2V, 
V| L = 0.7V. I H = MAX 


2.4 3.3 


2.4 3.3 


V 


SN74L' 


2.4 3.2 


2.4 3.2 


Vql Low-level output voltage 


SN54L' 


V C C "WIN, V| H = 2V, 
V| L -0.7V, Iol = MAXH 


0.15 0.3 


0.15 0.3 


V 


SN74L' 


0.2 0.4 


0.2 0.4 


Input current at 
'' maximum input voltage 


Any reset input 


V C C "MAX, V| = 5.5V 


100 


100 


MA 


A input 


300 


200 


B input 


600 


200 


High-level input 

'lH 

current 


Any reset input 


V C C = MAX, V! = 2.4V 


10 


10 


MA 


A input 


30 


20 


B input 


60 


20 


^ Low-level input 
"* current 


Any reset input 


V C C ° MAX, V| = 0.3V 


-0.18 


-0.18 


mA 


A input 


-0.54 


-0.36 


B input 


-1.08 


-0.36 


'OS Short-circuit output current § 


Vcc = MAX 


-3 -15 


-3 -15 


mA 


ICC Supply current 


Vcc = MAX, See Note 3 


4 7.2 


3.2 6.6 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specif ied under recommended operating conditions. 
Jam typical values are at Vqq °6V, ■ 25 C. 
§Not more than one output should be shorted at a time. 

outputs are tested at l i_ " MAX plus the limit value for for the B input. This permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: Ice '* measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


'L90 

MIN TYP MAX 


'L93 

MIN TYP MAX 


UNIT 


'max Maximum count frequency 




3 6 


3 6 


MHz 


Propagation delay time, low-to-high-level Qq 

tpiH 

output from input A 


Ci_ = 50pF, R|_ = 4kn, 
See Figure 1 


230 340 


280 450 


ns 


Propagation delay time, high-to-low-level Qq 

tpui 

output from input A 


230 340 


280 450 


ns 
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TYPES SN54LS90, SN54LS92. SN54LS93. 
SN74LS9Q, SN74LS92, SN74LS93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, VrjC Note 4) 
Input voltage: R inputs . . . 

A and B inputs 
Operating free-air temperature range: SN54LS' Circuits 



.... 7V 
.... 7V 
.... 5.5 V 
-55°Cto125°C 



Storage temperature range 

NOTE 4: Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN74LS' Circuits C to 70 C 

-65°Cto150°C 





SNB4LS80 
SN54LS92 
SN54LS93 


SN74LS90 
SN74LS92 
SN74LS93 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-400' 


-400 


MA 


Low-level output current, loL 


4 


8 


mA 


Count frequency, f C ount ' see figure D 


A input 


32 


32 


MHz 


B input 


16 


16 


Pulse width, t w 


A input 


15 


15 


ns 


B input 


30 


30 


Reset inputs 


15 


15 


Reset inactive-state setup time, t se tup 


25 


25 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LSS0 
SN54LS92 


SN74LS90 
SN74LS92 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C c = MIN . l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC = MIN, V| H = 2V, 
v ll_ = V||_max, Ioh°-400^A 


2.5 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


Vcc ° MIN, V|H"2V, 
V|l " V||_ max. 


l L = 4 mA^I 


0.25 0.4 


0.25 0.4 


V 


Iql ° 8 mAl 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


Any reset 


Vcc = MAX - V| = 7 V 


0.1 


0.1 


mA 


A input 


Vcc = MAX - v l = 5 - 5 V 


0.4 


0.4 


B input 


0.8 


0.8 


High-level 

l|H 

input current 


Any reset 


V C C = MAX . v l = 21 v 


20 


20 


M A 


A input 


80 


80 


B input 


160 


160 


Low-level 

'IL 

output current 


Any reset 


Vcc = MAX - v l ° 4 v 


-0.4 


-0.4 


mA 


A input 


-2.4 


-2.4 


B input 


-3.2 


-3.2 


Iqs Short-circuit output current? 


V C C ■ MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


Vcc = MAX - See No,e 3 


'LS90 


9 15 


9 15 


mA 


'LS92 


9 15 


9 15 



f For conditions shown as MIN or MAX, use tho appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, " 25°C. 

§Not mora than one output should be shorted at a time. 

H Outputs are tested at spocif iod Iql plus tno limit value of I tL for tho B input. This permits driving the B input whilo maintai 
capability. 

NOTE 3: Ice '* measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and 
grounded. 



ning full fan-out 
all other inputs 



TENTATIVE DATA 
This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN54LS90, SN54LS92. SN54LS93. 

SN74LS90. SN74LS92, SN74LS93 

DECADE. DIVIDE-BY TWELVE, AND BINARY COUNTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS''' 


SN54LS93 


SN74LS93 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C c°MIN ( l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc-M'N. V| H = 2V, 
V| L -V| L max. l O H"-40Oi«A 




2.7 3.4 


V 


Vol Low-level output voltage 


V CC = MIN, V| H = 2V, 
V|l° V|l max 


lOL ° 4 n\Al 


0.25 0.4 


0.25 0.4 


V 


lOL " 8 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


Any reset 


V C C ° MAX, V| = 7 V 


0.1 


0.1 


mA 


A or B input 


V CC = MAX, V| = 5.5 V 


0.4 


0.4 


High-level 

lm 

input current 


Any reset 


V CC = MAX, V| = 2.7 V 


20 


20 


MA 


A or B input 


80 


80 


Low-level 

•lL 

output current 


Any reset 


V CC = MAX, V, = 0.4 V 


-0.4 


-0.4 


mA 


A input 


-2.4 


-2.4 


B input 


-1.6 


-1.6 


'OS Short-circuit output current § 


V C C - MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


V CC ° MAX, See Note 3 


9 15 


9 15 


mA 



'l' For conditions shown as MIN or MAX, use the appropriate value specified undor recommended operating conditions. 
♦ All typical values are at Vqc = 5 V, " 2S°C. 
§Not more than one output should be shorted at a time. 

outputs are tested at specified Iql P |u * tno llmlt value for l| L for the B input. This permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: Ice is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other Inputs 
grounded. 



switching characteristics, Vcc ° 5 V, Ta ° 25° C 



PARAMETER 1 


FROM 




TO 


TEST CONDITIONS 


'LS90 


'LS92 


'LS93 


UNIT 


(INPUT) 




(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


'max 


A 


Qa 




32 


42 




32 


42 




32 


42 




MHz 


B 


Qb 




16 


16 


16 


*PLH 


A 




Qa 






10 


16 




10 


16 




10 


16 


ns 


tPHL 










12 


18 




12 


18 




12 


18 


tpLH 


A 


Qd 






32 


48 




32 


48 




46 


70 


ns 


tpHL 






34 


50 




34 


50 




46 


70 


tPLH 


B 


Qb 


C|_= 15 pF, 




10 


16 




10 


16 




10 


16 


ns 


tPHL 


RL " 2 Ml 




14 


21 




14 


21 




14 


21 


*PLH 


B 


Qc 


See Figure 1 




21 


32 




10 


16 




21 


32 


ns 


«PHL 






23 


35 




14 


21 




23 


35 


tPLH 


B 


Qd 






21 


32 




21 


32 




34 


51 


ns 


«PHL 






23 


35 




23 


35 




34 


51 


tPHL 


Set-to-0 


Any 






26 


40 




26 


40 




26 


40 


ns 


tPLH 


-Set-to-9 


Qa. Qd 






20 


30 






ns 


tPHL 


Qb. Qc 






26 


24 







^f max s maximum count frequency 
tpi_n a propagation delay time, low-to-high-level output 
tpHL B propagation delay time, high-to-low-level output 



TENTATIVE DATA 
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S-134 new product. Texas Instruments reserves the incorporated 

right to change specifications for this product ^ emeK BOX ma . oallas, texas 75222 
in any manner without notice. 



TYPES SN5490A, SN5492A, SN5493A, SN54L90. SN54L93. 
SN54LS90. SN54LS92, SN54LS93, SN7490A, SN7492A, SN7493A, 
SN74L90, SN74L93, SN74LS90, SN74LS92. SN74LS93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 

PARAMETER MEASUREMENT INFORMATION 





VOLTAGE WAVEFORMS 



NOTES: A. Input pulses are supplied by a generator having the following characteristics: 

for '90A, '92A, '93A, t r < 5 ns, tf < 5 ns, PRR - 1 MHz, duty cycle - 50%, Z out *> 50 ohms; 

for 'L90, 'L93, t r < 15 nt, tf < 15 ns, PRR = 500 kHz, duty cyclo - 50%, Z out * 50 ohms; 

for 'LS90, 'LS92, *LS93, t r < 15 ns, tf < 5 ns, PRR - 1 MHz, duty cycle = 50%, 2 ogt « 50 ohms. 

B. C|_ includes probe and jig capacitance. 

C. CI (30 pF) Is applicable for testing 'L90 and 'L93. 

D. All diodes are 1N916 or 1N3064. 

E. Each reset input is tested separately with the other reset at 4.5 V. 

F. Reference waveforms are shown with dashed lines. 

G. For *90A, '92A, and '93A; V r8 f - 1.5 V. For 'L90, 'L93, 'LS90, 'LS92, and 'LS93; V re f = 1.3 V. 



FIGURE 1 
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TTL TYPES SN5491A, SN54L91, SN54LS91, SN7491A, SN74L91, SN74LS91 
MSI 8 BIT SHIFT REGISTERS 



BULLETIN NO. DL-S 7411854. MARCH 1974 



MSI TTL SHIFT REGISTERS 
for applications in 

• Digital Computer Systems • Data-Handling Systems • Control Systems 



SN5491 A, SN54LS91 ... J PACKAGE 
SN54L91, SN7491A, SN74L91, SN74LS91 ... J OR N PACKAGE 
DUAL-IN-LINE PACKAGE (TOP VIEW) 



SN5491A. SN54LS91 . . . W PACKAGE 
SN54L91, SN74L91 . . . T PACKAGE 
FLAT PACKAGE (TOP VIEW) 



FUNCTION TABLE 



INPUTS 
ATt n 


OUTPUTS 
AT tfi+8 


A B 


! Q H Qh 


H H 
L X 
X L 


H L 
L H 
L H 



H - high, L = low, 

X - irrelevant 

t n - Reference bit time, 
clock low 

t n+ 3 - Bit time aftor 8 
low-to-high 
clock transitions. 



INPUT INPUT 
Oh Qh A 8 ONO CLOCK NC 




INPUT INPUT 
Oh Oh 8 OND A ClOCK NC 












Oh o h a o C V 


Oh o h b * ck 






ijjiijijjiiniiiAr^ 

NC NC NC NC Vcc NC NC 


ujLLriLn_irLirL^ 

NC NC NC Vcc NC NC NC 


positive logic: see function table 



NC— No internal connection 



TYPE 

'91A 
•L91 
'LS91 



TYPICAL 
MAXIMUM 

CLOCK 
FREQUENCY 
18 MHz 
6.5 MHz 
18 MHz 



TYPICAL 
POWER 
DISSIPATION 

175mW 
17.5 mW 
60 mW 



schematics of inputs and outputs 

*91A, *L91 



*LS91 



description 



These monolithic serial-in, serial-out, 8-bit shift regis- 
ters utilize transistor-transistor logic (TTL) circuits 
and are composed of eight R-S master-slave flip-flops, 
input gating, and a clock driver. Single-rail data and 
input control are gated through inputs A and B and 
an internal inverter to form the complementary 
inputs to the first bit of the shift register. Drive for 
the internal common clock line is provided by an 
inverting clock driver. This clock pulse inverter/driver 
causes these circuits to shift information one bit on 
the positive edge of an input clock pulse. 



EQUIVALENT OF EACH INPUT 



V C C 




L91: H^ ■ 



4 kit MOM 
40 kn NOM 



EQUIVALENT OF EACH INPUT 



V C C 



functional block diagram 



•giA, X91 



LS91 



TYPICAL OF BOTH OUTPUTS 

Vcc 




R - 130 n NOM 
R - 500 n NOM 



TYPICAL OF BOTH OUTPUTS 




(DUAL-IN-LINE) [FLAT PACKAGE] 



ti *i i mi | ^ - 

mi ii2i WO" s ° 

oi i9i r ^v^. 



S Q 
r-Q>CK 
R 5 



S O 

r-Q>CK 

R 6 



1131 1131 



Oh 



114) (141 - 

Qh 
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TYPES SN5491A, SN7491A 
8-BIT SHIFT REGISTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ' 
Input voltage (see Note 2) . . . . 
Operating free-air temperature range: 

Storage temperature range . . . 

NOTES 



7 V 
5.5 V 



SN5491A ~ 55 ? to 125 C 

SN7491A f Ct ° 70 o C 

-65Cto150°C 



1 . Voltage values are with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 



recommended operating conditions 





SN5491A 
MIN NOM MAX 

4.5 5 5.5 


SN7491A 
MIN NOM MAX 

4.75 5 5.25 


UNIT 

V 


Supply voltage, Vcc 
High-level output current, loH 


-400 


-400 


fA 


Low-level output current, Iql 


16 


16 


mA 


Width of clock input pulse, t w 


25 


25 


ns 


Setup time, tjetup (see Figure 1) 


25 


25 


ns 


Hold time, th. ld ^ F '9ure D 








ns 


finarntina free-air temoerature. Ta 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN5491A 


SN7491A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


V|H High-level input voltage 




2 


2 


V 


V|i_ Low-level input voltage 




0.8 


0.8 


V 


VoH High-level output voltage 


V C C = M'N. V IH = 2V ' 
V|L = 0.8V, \ o » = -A00nA 


2.4 3.5 


2.4 3.5 


V 


Vo L Low-level ou tpu t voltage 


V C C = MIN . V|H = 2V, 
V| L = 0.8V, Iql = 16 mA 


0.2 0.4 


0.2 0.4 


V 


l| Input current at maximum input voltage 


Vcc = MAX < v l = 5 5 V 


1 


1 


mA 


I High-level input current 


V C C = MAX ' V| = 2.4V 


40 


40 


MA 


l|L Low-level input current 


Vcc = MAX, V| = 0.4V 


-1.6 


-1.6 


mA 


•OS Short-circuit output current^ 


v C c - MAX 


-20 -57 


-18 -57 


mA 


ICC Supply current 


Vcc = MAX - See Note 3 


35 50 


35 58 


mA 



t For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 

tAII typical values are at Vrjc " 5 v - T A " 25 c - 

§Not more than one output should be shorted at a time. 

NOTE 3: Iqc is measured after the eighth clock pulse with the output open and A and B inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


f max Maximum clock frequency 


C L = 15 pF, 
R L = 400 n. 
See Figure 1 


10 18 


MHz 


tPLH Propagation delay time, low-to-high-level output 


24 40 


ns 


tpHL Propagation delay time, high-to-low-level output 


27 40 


ns 
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TYPES SN54L91, SN74L91 
8 BIT SHIFT REGISTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 8 V 

Input voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54L91 -55°C to 125°C 

SN74L91 , 0°Cto70°C 

Storage temperature range -65°C to 150°C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 

recommended operating conditions 





SN54L91 


SN74L91 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-100 


-200 


HA 


Low-level output current, Iql 


2 


3.6 


mA 


Width of clock input pulse, t w ( c | oc k) 


High logic level 


100 


100 


ns 


Low logic level 


150 


150 


ns 


Setup time, tjetup (see Figure 1) 


120 


120 


ns 


Hold time, t n old (see Figure 1) 








ns 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54L91 


SN74L91 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.7 


V 


Vqh High-level output voltage 


V CC =MIN, V|H = 2V, 
V|L = 0.7V, Iqh = MAX 


2.4 3.3 


2.4 3.2 


V 


Vol Low-level output voltage 


V C C=MIN, V| H = 2V 
V| L = 0.7V, Iql = MAX 


0.15 0.3 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V CC «= MAX, V| = 5.5 V 


100 


100 


MA 


1 1 h High-level input current 


V CC - MAX, V| = 2.4 V 


10 


10 


"A 


l|L Low-level input current 


V CC = MAX. V| = 0.3 V 


-0.18 


-0.18 


mA 


'OS Short-circuit output current 


V C c = MAX 


-3 -15 


-3 -15 


mA 


'CC Supply current 


V C c ° MAX, See Note 3 


3.5 6.6 


3.5 6.6 


mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vc C = 5 V, = 25°C. 

NOTE 3: \qq is measured after the eighth clock pulse with the outputs open and A and B inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


f max Maximum clock frequency 


CL=50pF, RL = 4kft, 
See Figure 1 


3 6.5 


MHz 


Propagation delay time, 

tpiH 

low-to-high-level output 


55 100 


ns 


Propagation delay time, 

tpHi 

high-to-low-level output 


100 150 


ns 
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TYPES SN54LS91, SN74LS91 
8-BIT SHIFT REGISTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

7 V 

Supply voltage, Vcc (see Note 1 ' • ■ • 7V 

Input voltage ....... • • • • ■ ■ ' * l 55 ° c t0 ; 25 ° C 

Operating free-air temperature range: SN54LS91 - 

SN74LS91 ° C to ™C 

.... -65 C to 150 C 

Storage temperature range 

NOTES: 1. Voltage values ore with respect to network ground terminal. 

recommended operating conditions 





SN54LS91 
MIN NOM MAX 

4.5 5 5.5 


SN74LS91 
MIN NOM MAX 

4.75 5 5.25 


UNIT 

V 


Supply voltage, Vqc 

High-level output current, Iqh 


-400 


-400 


>xA 


Low-level output current, Iql 


4 


8 


mA 


Width of clock input pulse, tyy 


25 


25 


ns 


Setup time, tgetup t* 68 p '9 ure 1 * . 


25 


25 


ns 


Hold time, t n oid (see Figure 1) 








ns 


Operating free-air temperature, T/y 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS91 


SN74LS91 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|h High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 
-1.5 


0.8 

-1.5 


V 
V 


V! Input clamp voltage 

v OH High-level output voltage 


V CC = MIN. l| = -18 mA 
Vcc°MIN, V|H = 2V, 
V|L " V IL max - 'OH ° -4 00 "A 


2.5 3.5 


2.7 3.5 


V 


Vol Low-level output voltage 


Vcc = M,N . V|H = 2V, 
V|L= V|i_max 


Iql ° 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 8 mA 




0.35 0.5 


Input current at 
*' maximum input voltage 


Vqc " MAX . V| ° 7 V 


0.1 


0.1 


mA 


1 1 H H igh-level input current 


V C C = MAX - v l " 21 V 


20 


20 


HA 


l|L Low-level input current 


Vcc = MAX < v l ° 4 V 


-0.4 


-0.4 


mA 


Iqs Short-circuit output current § 


\tc.c. - MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


Vqc ° MAX - See Note 3 


12 20 


12 20 


mA 



'For conditions shown as MIN or MAX, use tho appropriate valuo specified under recommended operating conditions. 

$AII typical values are at V cc - S V. T A - 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Ice i$ measured after the eighth clock pulse with the output open and A and B inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


f max Maximum clock frequency 


Cl= 15 pF, 
R|_ = 2 k«. 
See Figure 1 


10 18 


MHz 


*PLH Propagation delay time, low-to-high-level output 


24 40 


ns 


tpHL Propagation delay time, high-to-low-level output 


27 40 


ns 



TENTATIVE DATA 
This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN5491A, SN54L91, SN54LS91, SN7491A, SN74L91, SN74LS91 
8-BIT SHIFT REGISTERS 



PARAMETER MEASUREMENT INFORMATION 

Vcc-BV OUTPUT , 



PULSE 
GENERATOR 
(See Note A) 



INPUT 

2.. 



TA— |-[A N 
4 V — HB J * 




LOAD CIRCUIT 1 
V CC = 5 V 



n 



Rl 



See Note C 



See I ■ See 

Note B tr "^F Note D 



LOAD CIRCUIT 2 
SAME AS LOAD CIRCUIT 1 



TEST CIRCUIT 



1 2 thru 7 8 9 thru 15 16 17 18 19 thru 23 24 25 26 27 



CLOCK-PULSE 
INPUT 



INPUT A 



OUTPUT Q H 



njivjmrnnnjmrjirLnjui 
ji ,_r~L 



tl 



. i — L 



TYPICAL INPUT/OUTPUT WAVEFORMS 




' l w(clock> 



tw(clock) 



CLOCK 
INPUT 



OUTPUT Q H OR Q H 



OUTPUT G H OR Q H 



PROPAGATION DELAY TIMES VOLTAGE WAVEFORMS 




tsetup 



-thold 

SWITCHING TIMES VOLTAGE WAVEFORMS 



V 



NOTES: A. Tho genorotor hat the following characteristics: twfetocic) = 500 ni, PRR < 1 MHz, Z out « SO 11. For SNS491 A/SN7491 A, 
t r < 10 nt and tf < 10 ns; for SN54L91/SN74L91, t r < IS ns and tf < 15 ns; and for SN54LS91/SN74LS91, t r - 15 ns, and 
tf = 6 n«. 

B. C|_ includes probe and iig capacitance. 

C. All diodes are 1N3064 or 1N916. 

D. C 1 - 30 pF and is used for SNS4L91/SN74L91 only. 

E. ForSN5491A/SN7491A. V r<rf - 1.6 V;for SN54L91/SN74L91 and SN54LS91/SN74LS91 , V ra f = 1.3 V. 

FIGURE 1-SWITCHING TIMES 
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TYPE 



TYPICAL MAXIMUM TYPICAL 

CLOCK FREQUENCY POWER DISSIPATION 

•95A 36 MHz 195 mW 

'L95 5 MHz 19 mW 

•LS95B 36 MHz 65 mW 

description 

These 4-bit registers feature parallel and serial inputs, 
parallel outputs, mode control, and two clock inputs. 
The registers have three modes of operation: 

Parallel (broadside) load 
Shift right (the direction Qa toward Qq) 
Shift left (the direction Qq toward Qa) 

Parallel loading is accomplished by applying the four 
bits of data and taking the mode control input high. 
The data is loaded into the associated flip-flops and 
appears at the outputs after the high-to-low transition 
of the clock-2 input. During loading, the entry of 
serial data is inhibited. 

Shift right is accomplished on the high-to-low transi- 
tion of clock 1 when the mode control is low; shift 
left is accomplished on the high-to-low transition of 
clock 2 when the mode control is high by connecting 
the output of each flip-flop to the parallel input of 
the previous flip-flop (Qp to input C, etc.) and serial 
data is entered at input D. The clock input may be 
applied commonly to clock 1 and clock 2 if both 
modes can be clocked from the same source. Changes 
at the mode control input should normally be made 
while both clock inputs are low; however, conditions 
described in the last three lines of the function table 
will also ensure that register contents are protected. 



SN5495A, SN54LS95B ... J OR W PACKAGE 
SN7495A, SN74LS95B ... J OR N PACKAGE 
(TOP VIEW) 



GO R-SHIf T a PAD) 



i — 4 



°* °» °c °o cki ca 

SERIAL tKPUT 

A B C MOOt 



positive logic: see function table 



SN54L95, SN74L95 ... J. N. OR T PACKAGE 
(TOP VIEW) 



OUTPUTS OUTPUTS CLOCK 2 

INPUT . A- . , A . LiHIfT 

a 'qa Qa own 'Qc op iloadi 



INPUT A 

St RIAL INPUT 



VCC "OK CLOCK 
INPUT CONTROL « SHIFT 



positive logic: see function table 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


MODE 


CLOCKS 


SERIAL 


PARALLEL 


a a 


Qb 


Qc 


Qd 


CONTROL 


2(L) 


1 (R) 


A 


B 


c 


D 


H 


H 


X 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


H 


J 


X 


X 


a 


b 


c 


d 


a 


b 


c 


d 


H 


1 


X 


X 


QBt 


Qct 


QDt 


d 


QBn 


QCn 


QDn 


d 


L 


L 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


L 


X 




H 


X 


X 


X 


X 


H 


QAn 


QBn 


QCn 


L 


X 


i 


L 


X 


X 


X 


X 


L 


QAn 


QBn 


QCn 


t 


L 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


J 


L 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


J 


L 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


t 


H 


L 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 


t 


H 


H 


X 


X 


X 


X 


X 


Qao 


Qbo 


Qco 


Qdo 



T Shlftlng loft requires external connection of Qrj to A, Qc to B, and Qrj to C. Serial data is enterod at Input D. 
H - high level (steady stato), L - low level (steady state), X - irrelevant (any input, including transitions) 
1 - transition from high to low level, t = transition from low to high level 
a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

Q AO< Q B0< °-CO< °-DO " the level of Q/^, Qg, Qc. or Qq, respectively, bofore the indicated steady-state input conditions were established. 
Q An , Qfj n , Qcn' Q Dn " tno ,ov0 ' of Q A< Q B' q O or Q D' respectively, before the most-recent I transition of the clock. 
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A. SN74L95, SN74LS95B 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 



functional block diagram 



C9SA. LS918I lltSI 



KOOE (61 III 
CONTROL 

tERIAl llllll 
INPUT 




schematics of inputs and outputs 

'9SA 



'L9S 



EQUIVALENT OF EACH INPUT 



'CC 




Mode control: R a 
Clock inputs: R e 
All other inputs: R c 



ftt 

3 kft NOM 

4 kft NOM 
6 kft NOM 



'95A, 'L95 



EQUIVALENT OF EACH INPUT 




INPUT 



Mode control: R oq - 20 kft NOM 
All other Inputs: R 8q - 40 kn NOM 



TYPICAL OF ALL OUTPUTS 

vcc 




'95A: R- 100ft 
'L95: R - 500 ft 



'LS95B 



'LS95B 



'LS9SB 



EQUIVALENT OF CLOCK 
AND MODE CONTROL INPUTS 



VCC 




Clock: R eq = 8.5 kft NOM 
Mode control: R aq » 17 kft NOM 



EQUIVALENT OF DATA 
AND SERIAL INPUTS 



15 kft NOM 



v. 



TYPICAL OF ALL OUTPUTS 
■v C c 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





SN54* 


SN54L' 


SN54LS' 


SN74* 


SN74L' 


SN74LS' 


UNIT 


Supply voltage, Vcc t* 66 Note 1 ' 


7 


8 


7 


7 


8 


7 


V 


Input voltage (see Note 2) 


5.5 


5.5 


7 


5.5 


5.5 


7 


V 


Interemitter voltage (see Note 3) 


5.5 


5.5 




5.5 


5.5 




V 


Operating free-air temperature range 


-55 to 125 


0to70 


°c 


Storage temperature range 


-65 to 150 


-65 to 150 


°c 



NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. For the 'L9S, input voltages must be zero or positive with respect to network ground terminal. 

3. This is the voltage between two emitters of a multiple-emitter input transistor. This rating applies between the clock -2 input and 
the mode control input. 
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recommended operating conditions 





SN5495A 
MIN NOM MAX 


SN7495A 
MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


— ouu 


—800 


uA 


Low-level output current, loL 


16 


16 


mA 


Clock frequency, f c |ock 


25 


25 


MHz 


Width of clock pulse, t w ( C iock) (see Figure 1) 


20 


20 


ns 


Setup time, high-level or low-tevel data, t setup (see Figure 1) 


15 


15 


ns . 


Hold time, high-level or low-level data, thold ' see F '9ure 1) 








ns 


Time to enable clock 1 , t en able 1 < see F '9u re 2 > 


15 


15 


ns 


Time to enable clock 2, t enaD |e 2 < see F '9 ure 2 > 


15 


15 


ns 


Time to inhibit clock 1, tj n hibit 1 < see F'9"fe 2) 


5 


5 


ns 


Time to inhibit clock 2, tjnhibit 2 I s88 F '9 ure 2 > 


5 


5 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 




SN5495A 


SN7495A 


UNIT 


TEST CONDITIONS* 


MIN TYPt MAX 


MIN TYPt MAX 


Vm High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = M,N - l| = -12mA 


-1.5 


-1.5 


V 


Voh High-level output voltage 


Vcc =MIN . V| H C 2V, 
V| L = 0.8V, Ioh = - 800 " a 


2.4 3.4 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc = M, N. V IH = 2V - 
V|l = 0.8V, lQL = 16mA 


0.2 0.4 


0.2 0.4 


V 


Input current at 

'l . 

maximum input voltage 


V C C = MAX, V| = 5.5V 


1 


1 


mA 


High-level 

||Li 

input current 


Serial, A. B, C, D, 
Clock 1 or 2 


V C C = M AX, V| = 2.4V 


40 


40 


HA 


Mode control 


80 


80 


Low-level 

'IL 

input current 


Serial, A, B, C, D, 
Clock 1 or 2 


V C C =MAX . V|=0.4V 


-1.6 


-1.6 


mA 


Mode control 




-3.2 


-3.2 




Ins Short-circuit output cur 


rent§ 


V CC = MAX 


-18 -57 


-18 -57 


mA 


ICC Supply current 


Vcc = MAX, See Note 4 


39 63 


39 63 


mA 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$AII typical values are at Vcc " 5 v> T A " 25 c - 

§Not more than one output should be shorted at a time. 

NOTE 4: l cc « measured with all outputs and serial input open; A, B. C. and D inputs grounded; modo control at 4.S V; and a momentary 
3 V, then ground, applied to both clock inputs. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max Maximum clock frequency 


CL=15pF, R L = 400fi, 
See Figure 1 


25 36 


MHz 


tpLH Propagation delay time, low-to-high-level output from clock 


18 27 


ns 


tpm_ Propagation delay time, high-to-low-level output from clock 


21 32 


ns 
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TYPES SN54L95, SN74L95 

4 BIT PARALLEL-ACCESS SHIFT REGISTERS 



recommended operating conditions 





SN54L95 


SN74L95 




MIN NOM MAX 


MIN NOM MAX 


UNIT 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-100 


-200 


*«A 


Low-level output current, Iql 


2 


3.6 


mA 


Clock frequency, f c |ock 


3 


3 


MHz 


Width of clock pulse, ty^ci^) (see Figure 1) 


200 


200 


ns 


Setup time, high-level data, t^^p (see Figure 1) 


100 


100 


ns 


Setup time, low-level data, ts etup (see Figure 1) 


120 


120 


ns 


Hold time, high-level or low-level data, th |d l* 68 Fiaure 1) 








ns 


Time to enable clock 1, tenable 1 <*ee Figure 2) 


225 


225 


ns 


Time to enable clock 2, te na b| e 2 <*» Figure 2) 


200 


200 


ns 


Time to inhibit clock 1 , tj n hj j t 1 (see Figure 2) 


100 


100 


ns 


Time to inhibit clock 2, t{ n hibit 2 <»e Figure 2) 








ns 


Operating free-air temperature, T/^ 


-55 125 


70 


C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise nol 


ted) 


PARAMETER 


TEST CONDITIONS* 


SN54L95 


SN74L95 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V IH High-level input voltage 




2 


2 


V 


Vj |_ Low-level input voltage 




0.7 


0.7 


V 


V*oh High-level output voltage 


V CC = MIN. V|H°2V. 
V| L »0.7V, Ioh = MAX 


2.4 3.3 


2.4 3.2 


V 


Vol Low-level output voltage 


V C C°MIN, V| H = 2V. 
V| L = 0.7V, Iol = MAX 


0.15 0.3 


0.2 0.4 


V 


Input current 
l| at maximum 
input voltage 


Serial, A, B, C, D, 
Clock 1 or 2 


V CC «»MAX, V| = 5.SV 


100 


100 


MA 


Mode control 




200 


200 


High-level 
input current 


Serial, A, B, C, D, 
Clock 1 or 2 


V CC = MAX, V| = 2.4V 


10 


10 


ma 


Mode control 




20 


20 


Low-level 

•lL 

input current 


Serial, A, B, C, D. 
clock 1 or 2 


Vcc-MAX. V|°0.3V 


-0.18 


-0.18 


mA 


Mode control 




-0.36 


-0.36 


'OS Short-circuit output current § 


V C C - MAX 


-3 -15 


-3 -15 


mA 


ICC Supply current 


Vcc°MAX, See Note 4 


3.8 9 


3.8 9 


mA 



*For conditions shown ss MIN or MAX, use the appropriate voluo specified under rocommenried operating conditions. 

♦All typical values are at v"c;c = 5 V, " 25° C. 

§Not more than one output should be shorted at a time. 

NOTE 4: l cc is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary 
3 V, then ground, applied to both clock inputs. 



switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


fmax Maximum clock frequency 


C L = 50pF, R L = 4kH, 
See Figure 1 


3 5 


MHz 


*PLH Propagation delay time, low-to-high-level output from clock 


115 200 


ns 


tPHL Propagation delay time, high- to-low-level output from clock 


125 200 


ns 



374 

s-144 Texas Instruments 

INCORPORATED 
POST OFFICE BOX 9012 • DALLAS. TEXAS 75222 



TYPES SN54LS95B, SN74LS95B 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 



recommended operating conditions 





SN54LS95B 


SN74LS95B 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


—400 


-400 


uA 


Low-level output current, Iql 


4 


8 


mA 


Clock frequency, fclock 


25 


25 


MHz 


Width of clock pulse, t w ( c |ock) (see Figure 1) 


25 


25 


ns 


• Setup time, high-level or low-level data, t^Mp (see Figure 1) 


20 


20 


ns 


Hold time, high-level or low-level data, t no td (see Figure 1) 


10 


10 


ns 


Time to enable clock 1 , tenable 1 ' see Figure 2) 


20 


20 


ns 


Time to enable clock 2, t ena bie 2 < see Figure 2) i 


20 


20 


ns 


Time to inhibit clock 1. tj nn jbit 1 U«* Figure 2) 


20 


20 


ns 


Time to inhibit clock 2, tj nn jbit 2 < see Figure 2) 


20 


20 


ns 


Operating free-air temperature, Tp, 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS95B 
MIN TYP* MAX 


SN74LS95B 
MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


2 


V 


V 1 1_ Low-level input voltage 




0.7 


0.8 


V 


V | 1 nput clamp voltage 


Vcc = MIN < l|'"-18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V C c = M'N, V| H -2V, 
V|L"V|Lmax, Iqh"- 400 ^ 


2.5 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


V C C = "IN, 
V, H = 2V, 
V||_ = V||_ max 


Iql = 4 mA 


0.25 0.4 


0.25 0.4 


V 


'OL = 8 mA 


0.2 


0.35 0.5 
0.2 


Input current at 
' maximum input voltage 


Clock inputs 
Other inputs 


V C C = MAX, V| - 7 V 


0.1 
40 


0.1 
40 


mA 


High-level 

llH 

input current 


Clock inputs 
Other inputs 


V CC =MAX, V|'2.7V 


20 


20 
-0.8 


M A 


Low-level 
**~ input current 


Clock inputs 
Other inputs 


VcC = MAX - V l = 4 V 


-0.8 
-0.4 


-0.4 


mA 


Iqs Short-circuit output cur 
ICC Supply current 


rent§ 


V CC =MAX 

Vcc = MAX < See Note 4 


-6 -40 
13 21 


-5 -42 
13 21 


mA 
mA 



t F or condition, shown as MIN or MAX, usethe appropriate value specif led under recommended loporating conditions. 
tAII typical values are at V cc - S V, T A - 25 C. 

§Not more than one output should bo shorted at a time arc and D inouts arounded; mode control at 4.5 V; and a momentary 

NOTE 4: l cc Is measured with all outputs and serial input open; A, B, C, and D inputs grounoeu, moo. 
3 V, then ground, applied to both clock inputs. 



switching characteristics, Vcc = 5 V, Ta - 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max 


Maximum clock frequency 


C L =15pF. R L = 2kn, 
See Figure 1 


25 36 


MHz 


tPLH 


Propagation delay time, low-to-high-level output from clock 


IO 




ns 


»PHL 


Propagation delay time, high-to-low-level output from clock 


21 


32 


ns 



TENTATIVE DATA 

This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74L95, SN74LS95B 
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PARAMETER MEASUREMENT INFORMATION 



TEST 
POINT 



FHOM OUTPUT 
UNDER TEST 



(See Note B) 



VCC 



T* C1 

(See Note CI 



LOAD CIRCUIT 




«PHL r»— "I \* »| 'PLH 



NOTES: A. Input pultes oro supplied by a generator hoving tho following characteristics: t r < 10 ns, t f < 10 ns, and Z out «< 50 SI. For the 
data pulse generator, PRR = 500 kHz; for the clock pulse generator. PRR - 1 MHz. When testing f m ax. wa^V PRR. For '96A, 
twJdata) > 20 ns; t^,.,,,,*, > 15 ns. For 'L95, t^^n) > 150 ns; t^^,^ ) > 200 ns. For 'LS95B, t^^i > 20 ns'. 
twlclock) > 15 ns. 

B. C L includes probe and jig capacitance. 

C. CI (30 pF) is applicable for testing 'L9S. 
O. All diodes are 1N916 or IN 3064. 

E. For '95A, V ro f = 1.5 V; for *L95 and 'LS95B, V rof = 1.3 V. 

VOLTAGE WAVEFORMS ' 
FIGURE 1— SWITCHING TIMES 



SERIAL 
INPUT 



-J \ / ^ 



MODE ^ 
CONTROL \ 

INPUT Wlel " 
CLOCK 1 
INPUT 

(inhibit 2 



Vref 



■Vref 



"\ L 



NOTES: A. Input A is at a low level. 

B. For '95A, V rof - 1.5 V; for X95 and 'LS95B, V rof - 1.3 V. 



V|H 
V, L 
V|H 
VlL 



_| ' ML 

"•fc^'J. V IH 




VOLTAGE WAVEFORMS 
FIGURE 2-CLOCK ENABLE/INHIBIT TIMES 
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TYPES SN5496, SN54L96, SN54LS96, 
SN7496, SN74L96, SN74LS96 
5 -BIT SHIFT REGISTERS 



BULLETIN NO, D L-S 741 1 82 1 , MARCH 1974 



N-Bit Serial-To-Parallel Converter 
N-Bit Parallel-To-Serial Converter 
N-Bit Storage Register 

TYPICAL 

TYPE PROPAGATION TYPICAL 

DELAY TIME POWER DISSIPATION 



SN5496, SN54LS96 ... J OR W PACKAGE 
SN54L96 ... J PACKAGE 
SN7496, SN74L96.SN74LS96 . . . J OR N PACKAGE 
(TOP VIEW) 



'96 

'L96 

'LS96 

description 



25 ns 
50 ns 
25 ns 



240 mW 
120 mW 
60 mW 



OUTPUTS 

A 



CLEAR 

16 



14 



OA 
CLEAR 



SERIAL 
INPUT 



— V 

PRESET 



positive logic: see function table 



These shift registers consist of five R-S master-slave 
flip-flops connected to perform parallel-to-serial or 
serial-to-parallel conversion of binary data. Since both 
inputs and outputs for all flip-flops are accessible, 
parallel-in/parallel-out or serial-in/serial-out operation 
may be performed. 

All flip-flops are simultaneously set to a low output 
level by applying a low-level voltage to the clear input 
while the preset is inactive (low). Clearing is independent of the level of the clock input. 

The register may be parallel loaded by using the clear input in conjunction with the preset inputs. After clearing all 
stages to low output levels, data to be loaded is applied to the individual preset inputs (A, B, C, D, and E) and a 
high-level load pulse is applied to the preset enable input. Presetting like clearing is independent of the level of the clock 
input. 

Transfer of information to the outputs occurs on the positive-going edge of the clock pulse. The proper information 
must be set up at the R-S inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input 
provides this information to the first flip-flop, while the outputs of the subsequent flip-flops provide information for 
the remaining R-S inputs. The clear input must be high and the preset or preset enable inputs must be low when 
clocking occurs. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


PRESET 
ENABLE 


PRESET 


CLOCK 


SERIAL 


Qa 


Qb 


Qc 


Q D 


Q E 


A 


B 


c 


D 


E 


L 


L 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


X 


L 


L 


L 


L 


L 


X 


X 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


X 


X 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


X 


Qao 


Qbo 


Qco 


Qdo 


Qeo 


H 


H 


H 


L 


H 


L 


H 


L 


X 


H 


Qbo 


H 


Qdo 


H 


H 


L 


X 


X 


X 


X 


X 


L 


X 


Qao 


Qbo 


Q co 


Qdo 


Qeo 


H 


L 


X 


X 


X 


X 


X 




H 


h 


QAn 


QBn 


QCn 


Q Dn 


H 


L 


X 


X 


X 


X 


X 


t 


L 


L 


QAn 


QBn 


°-Cn 


QDn 



H = high level (steady state), L ■ low level (steady state) 
X " irrelevant (any input, including transitions) 
t = transition from low to high level 
i Q A0 , Q b q, etc = the level of Q A , Qfj, etc, respectively before the indicated steady-state input conditions were establii 

Q An. Q Bn- atc " the level of Q A , Qb. etc. respectively before the most-recent t transition of the clock. 
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typical clear, shift, preset, and shift sequences 



CLOCK 



CLEAR 



— LT 



SERIAL 
INPUT 



PRESET 
ENABLE 



PRESETS < 



OUTPUTS <Qc 



— i 



Qd ~~ J_ 



::i 



i 

CLEAR 



SHIFT 



i h l 

I 

I L 
—I 



' L I H | L | H ! H | 



SHIFT 



PRESET 



functional block diagram 



PRESET J2L 
ENABLE 



-{>rC> s 

I-C >CK 



ii^2-c{>>- 



ri a 

CLEAR 



(2| OUTPUT (31 OUTPUT (4) OUTPUT (6) OUTPUT |<7) OUTPUT 

oa Ob Qc Qd oe 

1(16) ||M) 1(131 _ ||iu 



dynamic input activatod by transition from a high level to a low level. 
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TYPES SN5496, SN54L96, SN54LS96, 
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5 BIT SHIFT REGISTERS 



schematics of inputs and outputs 



*96 



EQUIVALENT OF 
EACH INPUT 



v C c 




rti 

INPUT R eq NOM 

Preset enable 800 il 
All others 4 kS2 



•L96 



EQUIVALENT OF 
EACH INPUT 



VCC 




INPUT 
Preset enable 
All others 



m 

Req NOM 
1.6 kfl 

8 ten 



'96 



TYPICAL OF 
ALL OUTPUTS 




V CC 

130 H NOM 



'L96 



TYPICAL OF 
ALL OUTPUTS 




v cc 

260 n NOM 
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absofute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vrjc (see Note 1) 7 y 

Input voltage (see Note 2), . . 55 y 

Operating free-air temperature range: SN5496 -55°Cto125°C 

SN7496 0°C to 70°C 

Storage temperature range -65°C to.150°C 



NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input voltages must be zero or positive with respect to network ground terminal. 



recommended operating conditions 





SN5496 


SN74S6 




MIN NOM MAX 


MIN NOM MAX 


UNIT 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


—400 




Low-level output current, Iql 


16 


16 


mA 


Clock frequency, f C iock 


10 


10 


MHz 


Width of clock input pulse, t^do^) 


35 


35 


ns 


Width of preset and clear input pulse, tyy 


30 


30 




Serial input setup time, t^tup (see Figure 1) 


30 


30 


ns 


Serial input hold time, th |d (see Figure 1) 








ns 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (un 


ess otherwise noi 


ted) 


PARAMETER 


TEST CONDITIONS* 


SN5486 


SN74S6 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


Vm High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.8 


0.8 


V 


v O H High-level output vol tage 


Vcc°MIN, V| H -2V, 
V| L -0.8V, Ioh " -400 mA 


2.4 3.4 


2.4 3.4 


V 


v*ol Low-level output voltage 


Vcc B MIN. V| H -2V. 
V| L = 0.8V, loL°16mA 


0.2 0.4 


0.2 0.4 


V 


1 1 Input current at maximum input voltage 


Vcc-MAX, V|-5.5V 


1 


1 


mA 


l|H High-level input current 


any input except 
preset enable 


Vcc"MAX, V|-2.4V 


40 


40 


ttA 


preset enable 


200 


200 


• lL Low-level input current 


any input except 
preset enable 


Vcc-MAX, V| = 0.4V 


-1.6 


-1.6 


mA 


preset enable 


-8 


-8 


■OS Short-circuit output currents 


V C c B MAX 


-20 -57 


-18 -57 


mA 


'CC Supply current 


V CC -MAX, See Note 3 


48 68 


48 79 


mA 



*For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vqq • 5 V, = 25° C. 
§Not more than one output should be shorted at a time. 

NOTE 3: Iqq is measured with the clear input grounded and all other Inputs and outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


l PLH Propagation delay time, low-to-high-level output from clock 


C L = 15 pF, 
RL°400n, 

See Figure 1 


25 40 


ns 


l PHL Propagation delay time, high-to-low-level output from clock 


25 40 


ns 


tPLH Propagation delay time, low-to-high-level output from preset or preset enable 


28 35 


ns 


*PHL Propagation delay time, high-to-low-level output from clear 


55 


ns 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vrjc ( see Note 1 ) 7 v 

Input voltage (see Note 2) • • 5- ^ V 

Operating free-air temperature range: SN54L96 -55 Cto125°C 

SN74L96 0°C to 70°C 

Storage temperature range -65 C to 150 C 

NOTES: 1. Voltage value* are with respect to network ground terminal. 

2. Input voltage mutt be zero or positive with respect to network ground terminal. 

recommended operating conditions 





SN54L96 


SN74L96 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-200 


-200 


MA 


Low-level output current, loL 


8 


8 


mA 


Clock frequency, f c lock 


5 


5 


MHz 


Width of clock, preset, or clear Input pulse, tw 


100 


100 


ns 


Serial input setup time, tsotup (see Figure 1 ) 


100 


100 


ns 


Serial input hold time, t n0 ld (see Figure 1) 








ns 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unli 


;ss otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS6 


SN74LS6 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


Vm High-level input voltage 




2 


2 


V 


Vm Low-level input voltage 




0.8 


0.8 


V 


Vqh High-level output voltage 


V CC = MIN, V| H = 2V, 
V| L = 0.8V, l O H = - 200 »' A 


2.4 3.2 


2.4 3.2 


V 


v OL Low-level output voltage 


Vcc =MIN ' V| H = 2V, 
V|L = 0.8V, l0L = 8mA 


0.2 0.4 


0.2 0.4 


V 


li Input current at maximum input voltage 


Vrx = MAX ' V| = 5.5V 


1 


1 


mA 


l|H High-level input current 


any input except 
preset enable 


V CC =MAX, V| = 2.4V 


20 


20 


uA 


preset enable 


100 


100 




l|L Low-level input current 


any input except 
preset enable 


Vcc =MAX ' V|=0.4V 


-0.8 


-0.8 


mA 


preset enable 


-4 


-4 




IqS Short-circuit output current § 


V C C = MAX 


-10 -29 


-9 -29 


mA 


'CC Supply current 


Vcc = MAX . See Note 3 


24 34 


24 40 


mA 



TFor conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at V cc - 5 V. T A - 25° C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Ice '* measured with the clear Input grounded and all other inputs and outputs open. 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH Propagation delay time, low-to-high-level output from clock 


C L = 15 pF, 
R L = 800 n, 
See Figure 1 


50 80 


ns 


tpHL Propagation delay time, high-to-low-level output from clock 


50 80 


ns 


tpm Propagation delay time, low-to-high-level output from preset or preset enable 


56 70 


ns 


tpHL Propagation delay time, high-to-low-level output from clear 


110 


ns 
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TYPES SN54LS96, SN74LS96 
5 BIT SHIFT REGISTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS96 -55°C to 125°C 

SN74LS96 0°C to 70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS96 


SN74LS96 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.S 5 S.5 


4.75 5 5.25 


V 


High-level output current, IfjH 


-400 


-400 


nA 


Low-level output current, Iql 


4 


81 


mA 


Clock frequency, 'clock 


10 


10 


MHz 


Width of clock input pulse, t w ( c | 0c k) 


35 


35 


ns 


Width of preset and clear input pulse, t w 


30 


30 


ns 


Serial input setup time, t^^p (see Figure 1) 


30 


30 


ns 


Serial input hold time, t^old ' see figure 1) 








ns 


Operating free-air temperature, Ta 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS36 


SN74LS96 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C C c MIN. l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V C C = MIN. V| H "2V, 
V IL = V IL max - 'OH ° -400 mA 


2.5 3.5 


2.7 3.5 


V 


Vol Low-level output voltage 


V C C = MIN. V| H = 2V, 
Vil = V||_ max 


'OL ** 4 mA 


0.25 0.4 


0.25 0.4 


V 


}ql ° 8 mA 




0.35 0.5 


1 Input current at 
' maximum input voltage 


Vcc ' MAX, V| = 7 V 


0.1 


0.1 


mA 


1 1 h High-level input current 


Vcc = MAX. V| = 2.7 V 


20 


20 


*»A 


III, Low-level input current 


V C C = MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


'OS Short-circuit output current § 


Vcc = MAX 


-6 -40 


-5 -42 


mA 


IqC Supply current 


Vcc = MAX, See Note 3 


12 20 


12 20 


mA 



?For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 

All typical values are at Vqq = 5 V, T A = 25° C. 
SNot more than one output should be shorted at a time. 

NOTE 3: \qq is measured with the clear input grounded and all other inputs and outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'PLH Propagation delay time, low-to-high-level output from clock 


C L - 15 pF, 
Rl - 2 kn. 
See Figure 1 


25 40 


ns 


*PHL Propagation delay time, high-to-low-level output from clock 


25 40 


ns 


'PLH Propagation delay time, low-to-high-level output from preset or preset enable 


28 35 


ns 


•PHL Propagation delay time, high-to-low-level output from clear 


55 


ns 



TENTATIVE DATA 

.... This page provides tentative information on a TryAC IkICTDI IM CMTC 

new product. Texas Instruments reserves the 1 ,J r nJ2nB iTn 

right to change specifications for this product incorporated 



in any manner without notice. 



POST OFFICE BOX 5012 • DALLAS. TEXAS 73222 



TYPES SN5496, SN54L96, SN54LS96, 
SN7496, SN74L96. SN74LS96 
5 BIT SHIFT REGISTERS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 




LOAD CIRCUIT 



CLEAR I 
PRR ' 



\R INPUT \ w 

< 1 MHz ^ 



PRESET INPUT 
PRR< 1 MHz 
(See Note 0) — 



CLOCK INPUT 
PRR < 1 MHz 



SERIAL INPUT 
PRR<1 MHz 



QA OUTPUT 
(See Note E) 



tw(clear) 



3V 



/V ref \v ref 



"'wtclock) - " H 



■«wlclock(- 



" 'w(pfesct)- 



— -| V 



■ 'hold 



f*- 'setup-* > ~ I 



'hold 



— «PHL 
■(See Note F) 

V re « 



tPLH 



/v ref 



I «PHL | 



H— tPLH 



OV 

VOH 

VOL 



VOLTAGE WAVEFORMS 



NOTES: A. Input pulses are supplied by pulse generators having the following characteristics: duty cycle < 50%. 2 out « 50 SI; lor '96 and 
'L96, t r < 10 ns, tf < 10 ns, and for 'LS96 t r = 15 ns, tf = 6 ns. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1N3064 or 1N916. 

D. Preset may be tested by applying a high-level voltage to the individual preset inputs and pulsing the preset enable or by applying a 
high-level voltage to the preset enable and pulsing the individual preset inputs. 

E. output is illustrated. Relationship of serial input to other Q outputs is illustrated in the typical shift sequence. 

F. Outputs are set to the high level prior to the measurement of tpn i_ from the clear input. 

G. For '96 and 'L96, V ro f - 1.5 V; for 'LS96 V rof = 1.3 V. 

FIGURE 1 -SWITCHING TIMES 



PRINTED IN U S A 
4 II connol assume any responsibility lor any circuits shown 

of lepietent that they oie free from potenl infringement. 

TEXAS INSTRUMENTS RESERVES 1HE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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S-153 



TTL 
MSI 



TYPES SN54U5, SN54LSU5, SN74145, SN74LSW5 
BCD-TO-DECIMAL DECODERS/DRIVERS 

BULLETIN NO. DL-S 7411815. MARCH 1974 



FOR USE AS LAMP, RELAY, OR MOS DRIVERS 



logic 



Full Decoding of Input Logic 

SN54145, SN74145, and SN74LS145 Have 
80-mA Sink-Current Capability 

All Outputs Are Off for Invalid 
BCD Input Conditions 

Low Power Dissipation of 'LS145 . . . 
35 mW Typical 

FUNCTION TABLE 



NO. 


INPUTS 


OUTPUTS 


D 


C 


B 


A 





1 


2 


3 


4 


S 


6 


7 


8 


9 





L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


1 ' 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


2 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


3 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


4 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


5 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


6 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


7 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


8 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


Q 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


< 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


> 
Z 


H 
H 


H 
H 


L 
H 


H 
L 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 




H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H - high level (off), L = low level (on) 

description 

These monilithic BCD-to-decimal decoder/drivers 
consist of eight inverters and ten four-input NAND 
gates. The inverters are connected in pairs to make 
BCD input data available for decoding by the NAND 
gates. Full decoding of valid BCD input logic ensures 
that all outputs remain off for all invalid binary input 
conditions. These decoders feature high-performance, 
n-p-n output transistors designed for use as indicator/ 
relay drivers or as open-collector logic-circuit drivers. 
Each of the high-breakdown output transistors 
(15 volts) of the SN54145, SN74145, orSN74LS145 
will sink up to 80 milliamperes of current. Each input 
is one Series 54/74 or Series 54LS/74LS standard 
load, respectively. Inputs and outputs are entirely 
compatible for use with TTL or DTL logic circuits, 
and the outputs are compatible for interfacing with 
most MOS integrated circuits. Power dissipation is 
typically 215 milliwatts for the '145 and 35 milliwatts 
forthe'LS145. 



SN54145, SN54LS145 ... J OR W PACKAGE 
SN74145. SN74LS14B ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS 
VCC / *A B C 



OUTPUTS 



8 



16 



15 



14 



13 



12 



11 



10 



A B CO 

BCD-TO-DECIMAL 
01 23456789 



III 



9 _ 



7 



6 , GND 



OUTPUTS 



positive logic: see function table 



functional block diagram 

INPUT A 



5 



>-U2i£>0- 



ipCD'" 2 '" 
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TYPES SN54145, SN74145 
BCD-TO-DECIMAL DECODERS/DRIVERS 

REVISED MARCH 1974 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc < see Note 1 > 7V 

Input voltage 5.5 V 

Maximum current into any output (off-state) 1 mA 

Operating free-air temperature range: SN54145 — 55 C to 125 C 

SN74145 0°Cto70°C 

Storage temperature range — 65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54145 


SN74145 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


Off -state output voltage, Vo(off) 


15 


15 


V 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP* MAX 


UNIT 


V IH High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V C c = MIN. l|=-12mA 


-1.5 


V 


'O(off) Off-state output current 


V C c = MIN, V| H = 2V, 
V, U = 0.8V, V ( o ff) = 15V 


250 


ma 


VQ(on) On-state output voltage 


Vcc = MIN . V|H"=2V, 
V| U = 0.8 V 


'O(on) = 80 mA 


0.5 0.9 


V 


'O(on) = 20 mA 


0.4 


l| Input current at maximum input voltage 


Vcc = MAX - V|°5.5V 


1 


mA 


l|H High-level input current 


Vcc = MAX - v l = 24 v 


40 


M 


l|L Low-level input current 


V C c = MAX, V| = 0.4V 


-1.6 


mA 


ICC Supply current 


Vcc ** MAX, See Note 2 


SN54145 


43 62 


mA 


SN74145 


43 70 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at VqC = 5 V, = 25 C. 

NOTE 2: Ice '* measured with all Inputs grounded and outputs open. 

swicthing characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN MAX 


UNIT 


*PLH Propagation delay time, low-to-high-level output 


Cl = 1 B pF, R|_ = 100 SI, See Note 3 


50 


ns 


tpHL Propagation delay time, high-to-low-level output 


50 


ns 



NOTE 3: Load circuit and waveforms are shown on page S-87. 

schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

Vcc 

4 kft 




rh 



TYPICAL OF ALL OUTPUTS 



OUTPUT 
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TYPES SN54LS145, SIM74LS145 
BCD-TO-DECIMAL DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (s ee Note 1) 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS145 — 55°Cto125°C 

SN74LS145 0°Cto70°C 

Storage temperature range '. . . . -65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54LS145 


SN74LS145 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vfjc 


4.5 5 5.5 


4.75 5 5.25 


V 


Off-state output voltage, Vrj(off) 


15 


15 


V 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS145 


SN74LS145 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V IH High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC = MIN, If -18 mA 


-1.5 


-1.5 


V 


'O(off) Off-state output current 


V C c = MIN, V|H = 2V, 
V| L =V| L max. V H=15V 


250 


250 


kA 


v O(on) On-state output voltage 


Vcc = MIN, 
V, H - 2 V. 
V||_ = V||_ max 


'OL "* 12 mA 


0.25 0.4 


0.25 0.4 


V 


'OL " 24 mA 




0.35 0.5 


IOL = 80m A 




1.5 1.7 


l| Input current at maximum input voltage 


V C c " MAX, V| - 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


V C c ° MAX - V| = 2.7 V 


20 


20 


HA 


■ 1 1 Low-level input current 


Vcc = MAX . V| = 0.4 V 


-0.4 


-0.4 


mA 


>CC Supply current 


V C c ° M AX, See Note 2 


7 13 


7 13 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at V^c ° 5 V, T^ » 26°C. 

NOTE 2: Iqq is measured with all inputs grounded and outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN MAX 


UNIT 


( PLH Propagation delay time, low-to-high-level output 


CL = 45pF, Rl = 66512, See Note 4 


50 


ns 


tpHL Propagation delay time, high-to-low-level output 


50 


ns 



NOTE 4: Load circuit and waveforms are shown on pago S-88. 

schematic of inputs and outputs 



EQUIVALENT OF EACH INPUT 



v CC 

INPUT 



17 kil NOM 



TYPICAL OF ALL OUTPUTS 




TENTATIVE DATA 
This page provides tentative information on a 
S-156 new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN54155, SN54156, SN54LS155, SN54LS156, 
SN74155, SN74156, SN74LS155, SN74LS156 
DUAL 2-LINE-T04-LINE DECODERS/DEMULTIPLEXERS 



BULLETIN NO. DL-S 741 1850. MARCH 1974 



Applications: 
Dual 2-to-4-Line Decoder 
Dual 1-to-4-Line Demultiplexer 
3-to-8-Line Decoder 
1-to-8-Line Demultiplexer 

Individual Strobes Simplify Cascading for 
Decoding or Demultiplexing Larger Words 

Input Clamping Diodes Simplify System 
Design 

Choice of Outputs: 
Totem Pole ('155, 'LS155) 
Open-Collector ('156, 'LS156) 



SN5415S, SNS4156. SNS4LS155. SN54LS156 ... J OR W PACKAGE 
SN74155. SN74156, SN74LS155. SN74LS156 ... J OR N PACKAGE 
(TOP VIEW) 



TYPICAL AVERAGE 
TYPES PROPAGATION DELAY 
3 GATE LEVELS 

'155/156 21 ns 

'LSI 55 18 ns 

'LS156 32 ns 



TYPICAL 
POWER 
DISSIPATION 
125 mW 
31 mW 
31 mW 



vcc 2C 



'2Y3 


A. 

2Y2 

• L 


2Y1 2 YIP 

¥1 9 


1111 


2Y3 
" 28 2C 


2Y2 2Y1 2Y0 
B B A A 




iCic 

T T T I 



llfUJUlllRlflll 

DATA STRBSeEECT v 1V3 1Y2 1Y1 



1G INPUT 

B 



1Y1 
V" 
OUTPUTS 



1Y0/ GND 



positive logic: see function table 



description 

These monolithic transistor-transistor-logic (TTL) circuits feature dual 1-line-to-4-line demultiplexers with individual 
strobes and common binary-address inputs in a single 16-pin package. When both, sections are enabled by the strobes, 
the common binary-address inputs sequentially select and route associated input data to the appropriate output of each 
section The individual strobes permit activating or inhibiting each of the 4-bit sections as desired. Data applied to input 
1C is inverted at its outputs and data applied at 2C is not inverted through its outputs. The inverter following the 1C 
data input permits use as a 3-to-8-line decoder or 1-to-8-line demultiplexer without external gating. Input clamping 
diodes are provided on all of these circuits to minimize transmission-line effects and simplify system design. 
Series 54 and 54LS are characterized for operation over the full military temperature range of -55°C to 125°C; Series 
74 and 74LS are characterized for operation from 0°C to 70°C. 
schematics of inputs and outputs 



'155, '166 



•155 



'156 



EQUIVALENT OF EACH INPUT 

v C c- 



4 kSl NOM 



INPUT 




TYPICAL OF ALL OUTPUTS 

v C c 

130 SI NOM ~ 




TYPICAL OF ALL OUTPUTS 



3" 



OUTPUT 



'LS16S. 'LS156 



'LS155 



'LS156 



EQUIVALENT OF EACH INPUT 

v C c- 



INPUT 




20 kft NOM 



TYPICAL OF ALL OUTPUTS 

Vcc 




TYPICAL OF ALL OUTPUTS 



OUTPUT 
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S-157 



TYPES SN54155. SN54156, SN54LS155. SN54LS156, 

SN74155, SN74156, SN74LS155, SN74LS156 

DUAL 2-LINE T0-4-LINE DECODERS/DEMULTIPLEXERS 



functional block diagram and logic 




DATA ,151 
2C 



STROBE 
2G 



(12) OUTPUT 
2Y3 



FUNCTION TABLES 
2-LINE-TO-4-LINE DECODER 
OR 1-LINE-TO-4-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


1Y0 


1Y1 


1Y2 


1Y3 


B A 


1G 


1C 


X X 


H 


X 


H 


H 


H 


H 


ll L 


\r 


H 


L 


H 


H 


H 


L H 


L 


H 


H 


L 


H 


H 


H L 


L 


H 


H 


H 


L 


H 


H H 


L 


H 


H 


H 


H 


L 


X X 


X 


L 


H 


H 


H 


H 



FUNCTION TABLE 
3-LINE-TO-8-LINE DECODER 
OR 1-LINE-T0-8-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


2Y0 


2Y1 


2Y2 


2Y3 


B A 


20 


2C 


X X 


H 


X 


H 


H 


H 


H 


L L 


L 


L 


L 


H 


H 


H 


L H 


L 


L 


H 


L 


H 


H 


H L 


L 


L 


H 


H 


L 


H 


H H 


L 


L 


H 


H 


H 


L 


X X 


X 


H 


H 


H 


H 


H 



INPUTS 


OUTPUTS 


SELECT 


STROBE 
OR DATA 


(0) 


(1) 


(2) 


13) 


(4) 


151 


(6) 


<7) 


ct 


B 


A 


Gt 


2Y0 


2Y1 


2Y2 


2Y3 


1Y0 


1Y1 


1Y2 


1Y3 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 



t C " inputs 1C and 2C connected together 
$G - inputs 1G end 2G connected together 
H = high level, L - low level, X - irrelevant 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: '155/156 5.5 V 

'LS155, 'LS156 . 7 V 

Off-state output voltage: '155 5.5 V 

'LS155 \ 7 V 

Operating free-air temperature range: SN54', SN54LS' Circuits -55°C to 125°C 

SN74'. SN74LS' Circuits 0°Cto70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 
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TYPES SN54155, SN74155 
DUAL 2-LINE-T0-4-LINE DECODERS/DEMULTIPLEXERS 



recommended operating conditions 





SN54155 


SN741S5 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-800 


-800 


MA 


Low-level output current, Iol 


16 


16 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER" 


TEST CONDITIONS t 


SN54155 
SN74155 


UNIT 


MIN TYPt MAX 


V|H High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc = M,N . l| = -12mA 


-1.5 




Voh High-level output voltage 


V CC = MIN, V| H -2V, 
V|l = 0.8V, Ioh 3 - 800 ^ 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN ' V|H = 2V, 
V| L =0.8V, l L=16mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


Vcc " MAX - v l = 5 5 v 


1 


mA 


l|H High-level input current 


Vcc =MAX < V| = 2.4V 


40 


XA 


l|L Low-level input current 


V CC =MAX, V| = 0.4V 


-1.6 


mA 


IqS Short-circuit output current§ 


V C C " MAX 


SN54155 


-20 -55 


mA 


SN741S5 


-18 -57 


ICC Supply current 


V CC - MAX, 
See Note 2 


SN54155 


25 35 


mA 


SN74155 


25 40 





*For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 

$AII typical values are at V^c = 5 V, » 25 C. 

§Not more than one output should be shorted at a time. 

NOTE 2: l cc is measured with outputs open. A, B, and 1C inputs at 4.5 V, and 2C, 1G. and 2G inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETERS 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LEVELS 
OF LOGIC 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


A, B, 2C, 
1G, or 2G 


Y 


2 




13 


20 


ns 


«PHL 


A, B, 2C, 
1G. or 2G 


Y 


2 


C L = 15 pF, 
R|_ = 400 n. 
See Note 3 


18 


27 


ns 


tPLH 


A or B 


Y 


3 


21 


32 


ns 


tPHL 


AorB 


Y 


3 


21 


32 


ns 


tPLH 


1C 


Y 


3 




16 


24 


ns 


tPHL 


1C 


Y 


3 




20 


30 


ns 



H tpLH a propagation delay time, low-to-high-level output 
*PHL = propagation delay time, high-to-low-lovel output 
NOTE 3: Load circuit and | voltage waveforms are shown on page S-87. 



1272 

Texas Instruments s-159 

INCORPORATED 
POST OPPICe BOX 5012 . DALLAS. TEXAS 73221 



TYPES SN54LS155, SN74LS155 

DUAL 2-LINE T04-LINE DECODERS/DEMULTIPLEXERS 



recommended operating conditions 





SN54LS155 


SN74LS1S5 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-400 


-400 


"A 


Low-level output current, Iql 


4 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS155 


SN74LS155 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|h High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC =MIN, l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC = MIN, V| H = 2V, 
V|L = V|L max. 'OH = -400 uA 


2.5 3.4 


2.7 3.4 


V 


v OL Low-level output voltage 


V C C = MIN, V|H = 2V, 
V IL = VlLmax 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA 




0.35 0.5 


Input current at 

l| 

maximum input voltage 


Vcc = MAX. V( » 7 V 


0.1 


0.1 


mA 


I IH High-level input current 


V C C = MAX. V| = 2.7 V 


20 


20 


CA 


1 1 l Low-level input current 


Vcc ° MAX . v l = 0.4 V 


-0.36 


-0.36 


mA 


'OS Short-circuit output current § 


V C c = MAX 


-6 -40 


-5 -42 


mA 


>CC Supply current 


Vcc = MAX, See Note 2 


6.1 10 


6.1 10 


mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vcc " 5 V, ■* 25° C. 

§Not more than one output should be shorted at a time. 

NOTE 2: [qq is measured with outputs open. A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER D 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LEVELS 
OF LOGIC 


TEST CONDITIONS 


SN54LS155 
SN74LS155 


UNIT 






MIN TYP MAX 




tPLH 


A. B. 2C, 
1G, or 2G 


Y 


2 




10 


15 


ns 


tPHL 


A, B. 2C, 
1G, or 2G 


Y 


2 


C L = 15 pF, 
RL=2kft, 
See Note 4 


19 


30 


ns 


*PLH 


A or B 


Y 


3 


17 


26 


ns 


tPHL 


AorB 


Y 


3 


19 


30 


ns 


*PLH 


1C 


Y 


3 




18 


27 


ns 


tPHL 


1C 


Y 


3 




18 


27 


ns 



^tPLH s propagation delay time, low-to-high-lovel output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuit and voltage waveforms are shown on paga S-88. 
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TYPES SN54156, SN74156 
DUAL 2-LINE-T0-4-LINE DECODERS/DEMULTIPLEXERS 



recommended operating conditions 





SN54156 


SN74156 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Vqh 


5.5 


5.5 


V 


Low-level output current, \q\_ 


16 


16 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS t 


SN54156 
SN74156 
MIN TYPt MAX 


UNIT 


Vfn High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| = -12mA 


-1.5 


V 


'OH High-level output current 


Vcc = MIN < V| H -2V, 
V| U = 0.8V, V H = 5.5V 


250 


HA 


VOL Low-level output voltage 


Vcc = M < N < V|H = 2V, 
V| L = 0.8V, iQL^ISmA 


0.2 0.4 


V 


1 1 Input current at maximum input voltage 


Vcc = MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


Vcc = MAX, V| = 2.4 V 


40 


MA 


l|L Low-level input current 


V CC = MAX, V| = 0.4V 


-1.6 


mA 


l£Q Supply current 


V CC = MAX, 
See Note 2 


SN54156 


25 35 


mA 


SN74156 


25 40 



'For conditions shown as MIN or MAX. use tho appropriate value specified under recommended operating conditions, 
t All typical values are at VcC = 5 V, = 25°C. 

NOTE 2: Ice '* measured with outputs open, A. B, and 1C inputs at 4.S V, and 2C, 1G, and 2G inputs grounded. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LEVELS 
OF LOGIC 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


A, B, 2C, 
1G, or2G 


Y 


2 




15 


23 


ns 


»PHL 


A, B, 2C, 
1G, or 2G 


Y 


2 


C L = 15 pF, 
R|_ = 400n, 
See Note 3 


20 


30 


ns 


«PLH 


A or B 


Y 


3 


23 


34 


ns 


tPHL 


A or B 


• Y 


3 


23 


34 


ns 


»PLH 


1C 


Y 


3 




18 


27 


ns 


*PHL 


1C 


Y 


3 




22 


33 


ns 



^tpLH r " propagation delay time, low to-high levol output 
'PHL s propagation delay time, high to low-level output 
NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS156, SN74LS156 

DUAL 2-LINE T0-4-LINE DECODERS/DEMULTIPLEXERS 



recommended operating conditions 





SN54LS156 


SN74LS156 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage. VoH 


5.5 


5.5 


V 


Low-level output current, Iol 


4 


8 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS156 


SN74LS156 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V|L Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc" M| N, l| = -18mA 


-1.5 


-1.5 


V 


'OH High-level output current 


Vcc°MIN, V|H-2V, 
v l L ° v l L max » v OH ° 5 -5 V 


100 


100 


uA 


Vol Low-level output voltage 


Vcc-MIN, V| H -2V, 
V|L°V|Lmax 


'OL "* ^ mA 


0.25 0.4 


I 0.25 0.4 


V 


'OL ° 8 mA 




0.35 0.5 


Input current at 
maximum input voltage 


Vcc ° M AX. V| - 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


Vcc ° M AX, V| = 2.7 V 


20 


20 


M 


1 1 l Low-level input current 


Vcc bM AX. V| = 0.4V 


-0.36 


-0.36 


mA 


ICC Supply current 


Vcc "MAX, See Note 2 


6.1 10 


6.1 10 


mA 



*For conditions shown as MIN or MAX, use tho eppropriato value specified under recommended operating conditions. 
tAII typical values are at V cc - 5 V, T A - 25° C. 

NOTE 2: Ice '* measured with outputs open. A, B, and 1C Inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded. 



switching characteristics, Vqc = 5 V, Ta = 25° C 



PARAMETER! 


FROM 
(INPUT) 


TO 
(OUTPUT) 


LEVELS 
OF LOGIC 


TEST CONDITIONS 


SN54LS156 
SN74LS156 


UNIT 






MIN TYP 


MAX 




*PLH 


A, B, 2C 
1G, or2G 


Y 


2 




18 


27 


ns 


tPHL 


A. B, 2C, 
1G,or2G 


Y 


2 


C L = 15 pF, 
R|_ = 2 k«. 
See Note 4 


34 


51 


ns 


tPLH 


AorB 


Y 


3 


31 


46 


ns 


tPHL 


AorB 


Y 


3 


34 


51 


ns 


*PLH 


1C 


Y 


3 




32 


48 


ns 


tPHL 


1C 


Y 


3 




32 


48 


ns 



'tpi_H 9 propagation delay time, low-to-hlgh-loval output 
tpHi. s propagation delay time, high-to-low-level output 
NOTE 4: Load circuit and voltage waveforms are shown on pago S-88. 
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TYPES SN54157, SN54L157, SN54LS157, SN54LS158, SN54S157, SN54S158. 
SN74157. SN74L157. SN74LS157, SN74LS158, SN74S157, SN74S158 
QUADRUPLE 2-LINE-TO -1-LINE DATA SELECTORS/MULTIPLEXERS 

BULLETIN NO. OL-S 741 1847, MARCH 1974 



features 

Buffered Inputs and Outputs 
Three Speed/Power Ranges Available 



TYPES 


TYPICAL 
AVERAGE 
PROPAGATION 
TIME 


TYPICAL 
POWER 
DISSIPATION 


'157 


9 ns 


150 mW 


•L157 


18 ns 


75 mW 


•LS157 


9 ns 


49 mW 


•S157 


5 ns 


250 mW 


'LS158 


7 ns 


24 mW 


'S158 


4 ns 


195 mW 



applications 

• Expand Any Data Input Point 

• Multiplex Dual Data Buses 

• Generate Four Functions of Two Variables 
(One Variable Is Common) 

• Source Programmable Counters 
description 

These monolithic data selectors/multiplexers contain 
inverters and drivers to supply full on-chip data 
selection to the four output gates. A separate strobe 
input is provided. A 4-bit word is selected from one 
of two sources and is routed to the four outputs. The 
'157, 'L157, 'LS157, and 'S157 present true data 
whereas the 'LS158 and 'S158 present inverted data 
to minimize propagation delay time. 

FUNCTION TABLE 



INPUTS 


OUTPUT Y 


STROBE 


SELECT 


A 


B 


•157, 'L157. 
151 57, "SI 57 


•LSI 58 
"SI 58 


H 


X 


X 


X 


L 


H 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



SN541B7. SN54LS1S7, SN54S1S7 ... J OR W PACKAGE 
SN54L157 ... J PACKAGE 
SN74157, SN74L157, SN74LS167, SN74S157 ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS OUTPUT INPUTS OUTPUT 



Vcc STROBE 4A 4B 4Y 3A 3B 3Y 























G 4A 4B 4Y 3A 38 
S 3\ 
1A IB 1Y 2A 2B 2Y 


r — 
















- i jj- jJliHMiJlllL 



SELECT ^ 1A IB t 1Y t 2A ^ 2B / 2Y GND 
INPUTS OUTPUT INPUTS OUTPUT 



positive logic: 
Low level at S selects A inputs 
High level at S selects B inputs 



SN54LS158, SN54S158 ... J OR W PACKAGE 
SN74LS158. SN74S158 ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS OUTPUT INPUTS OUTPUT 



Vcc STROBE 4A 4B 4Y 3A 3B 



A. 



4A 4B 4Y 3A 3B 
S 3Y 
1A IB 1Y 2A 2B 2Y 



iJliJUJlLlTi^ 

SELECT ^ 1A 1B t 1Y t 2A 2B , 2Y GND 
INPUTS OUTPUT INPUTS OUTPUT 



positive logic: 
Low level at S selects A inputs 
High level at S selects B inputs 



H =» high level, L - low lovol, X - irrelevant 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc tee Note 1 ) 7 v 

Input voltage: '157, 'L157, 'S158 5.6 V 

•LS157, 'LS158 o • 7 o v 

Operating free-air temperature range: SN54'. SN54L', SN54LS', SN54S' Circuits -55°C to 1 25°C 

SN74', SN74L', SN74LS', SN74S' Circuits 0°C to 70°C 

Storage temperature range -65 C to 150 C 



NOTE 1 : Voltage values are with respect to network ground terminal. 
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TYPES SN54157, SN54L157, SN74157, SN74L157, 

QUADRUPLE 2-LINE-TO -1-LINE DATA SELECTORS/MULTIPLEXERS 



functional block diagram 



'157, 'L157 



1A 



1B 



2A 



2B 



3A 



3B 



4A 



4B 



SELECT 



STROBE 




1Y 



2Y 



3Y 



4Y 



schematics of inputs and outputs 



*1B7, 'L157 



EQUIVALENT OF EACH INPUT 



V C C 




ft? 



'157: Req - 4 kft NOM 
•L157: Req ° 8 NOM 



•157,'L167 



TYPICAL OF ALL OUTPUTS 
VCC 




• OUTPUT 



•157: R - 100 ft NOM 
•L157: R- 200 ft NOM 



164 Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 7S222 



TYPES SN54LS157, SN54LS158, SN54S157, SN54S158. 
SN74LS157, SN74LS158. SN74S157, SN74S158 
QUADRUPLE 2-LINE-TO-UINE DATA SELECTORS/MULTIPLEXERS 



functional block diagrams 



'LS167, *S167 



STROBE G 
SELECT S 



l 191 


4 


1 — c 




1 





'LS1B8, 'sisa 



STROBE G 
SELECTS 







> — c 









schematics of inputs and outputs 

'LS157, 'LS158 





EQUIVALENT OF EACH INPUT 
V C C 1 



S or G inputs: Rgq - 8.5 kSl NOM 
A or B inputs: R„q - 17 kSl NOM 



*S157, 'S158 



EQUIVALENT OF EACH INPUT 

v cc - 

Roq 

INPUT 




S or G inputs: Roq-l^kHNOM 
A or B inputs: - 2.8 ktl NOM 



'LS157, 'LS158 



TYPICAL OF ALL OUTPUTS 
- V cc 

ioo n NOM ' 




•OUTPUT 



'S1S7, 'SI 58 



TYPICAL OF ALL OUTPUTS 

Vcc 




Texas Instruments 

INCORPORATED 
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S-165 



TYPES SN54157, SN74157 

QUADRUPLE 2 LINE-TO 1 LINE DATA SELECTORS/MULTIPLEXERS 



recommended operating conditions 





SN54157 


SN74157 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-800 


-800 


MA 


Low-level output current, Iol 


16 


16 


mA 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN541S7 


SN74157 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


v ih High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0.8 


V 


V| 1 nput clamp voltage 


V CC = MIN, l| = -12 mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC =MIN, V|h = 2V. 
V| L = 0.8V. l O H = -800»iA 


2.4 3.4 


2.4 3.4 


V 


Vql Low-level output voltage 


V CC =MIN, V|h = 2V. 
V|l»0.8V. lQ L °16mA 


0.2 0.4 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V C C = MAX, V| - 5.5 V 


1 


1 


mA 


l|H High-level input current 


V CC = MAX, Vj = 2.4 V 


40 


40 


uA 


III. Low-level input current 


Vcc = M AX, V| = 0.4 V 


-1.6 


-1.6 


mA 


■OS Short-circuit output current § 


V C C " MAX 


-20 -55 


-18 -55 


mA 


•CC Supply current 


Vcc = MAX, See Note 2 


30 48 


30 48 


mA 



*For condition* shown at MIN or MAX, use tho appropriate value specified under recommended operating conditions. 
X All typical values are at Vcc " 5 V, ° 25°C. 
§Not more than one output should be shorted at a time. 

NOTE 2: Ice '* measured with 4.5 V applied to ell inputs and ell outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER^ 


FROM (INPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


«PLH 


Data 




9 


14 




*PHL 


C L = 15 pF, 
R L = 40012, 
See Note 3 


9 


14 


ns 


l PLH 


Strobe 


13 


20 




l PHL 


14 


21 


ns 


tPLH 


Select 


15 


23 




*PHL 




18 


27 


ns 



'tPLH = propagation delay time, low-to-high-level output 
*PHL — propagation delay time, high-to-low-level output 
NOTE 3: Load circuit and voltago waveforms are shown on page S-87. 
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TYPES SN54L157, SN74L157 
QUADRUPLE 2-UNE-T0-1-LINE DATA SELECTORS/MULTIPLEXERS 



recommended operating conditions 





SN54L157 


SN74L157 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


-400 


MA 


Low-level output current, Iol 


8 


8 


mA 


Operating free-air temperature, 


-55 125 


70 


"C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS t 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc= MIN . l| = -12mA 


-1.5 


V 


Vqh High-level output voltage 


V CC =MIN, V|H = 2V. 
V| L = 0.8V, lOH " -400 >iA 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN - V|H = 2V, 
V| L =0.8V, loL"8mA 


0.2 0.4 


V 


1 1 Input current at maximum input voltage 


V CC = MAX, V| = 5.5V 


1 


mA 


1 1 1-| High-level input current 


V C C = M AX, V|-2.4V 


20 


MA 


l|L Low-level input current 


Vcc° MAX . V| = 0.4V 


-0.8 


mA 


I OS Short-circuit output current § 


V CC = MAX 


-9 -28 


mA 


ICC Supply current 


V CC = MAX, See Note 2 


15 24 


mA 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tAII typical values are at Vcc = 5 v - T A " 25 c - 

§Not more than one output should be shorted at a time. 

NOTE 2: Ice •* measured with 4.5 V applied to all inputs and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER^ 


FROM (INPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


Data 


C L = 15 pF, 
RL = 800n, 
See Note 3 


18 28 


ns 


18 28 


tPHL 


tPLH 


Strobe 


26 40 


ns 


tPHL 


28 42 


tPLH 


Select 


30 46 


ns 


36 54 


tPHL 



StpLH = propagation delay time, low-to-high-level output 
tp HL = propagation delay time, high-to-low-level output 

NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS157, SN54LS158, SN74LS157, SN74LS158 
QUADRUPLE 2 LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 



recommended operating conditions 





SN54LS' 


SN74LS* 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-400 


-400 


PA 


Low-level output current, Iol 


4 


8 


mA 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS' 


SN74LS' 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V | l Low-level i nput vol tage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| = -18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V CC =MIN, V| H = 2V. 
V| L = MAX, IQH--400M 


2.5 3.4 


2.7 3.4 


V 


Vol Low-level output voltage 


V C c = MIN, V| H = 2V, 
V| L = MAX 


'OL * ^ mA 


0.25 0.4 


0.25 0.4 


V 


'0L = 8mA 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


S or G input 


Vcc = MAX, V| = 7 V 


0.2 


0.2 


mA 


A or B input 


0.1 


0.1 


High-level 

MH 

input current 


S or G input 


V C C = MAX, V| = 2.7 V 


40 


40 


MA 


A or B input 


20 


20 


Low-level 

'lL 

input current 


S or G input 


Vcc = MAX, V| = 0.4V 


-0.8 


-0.8 


mA 


A or B input 


-0.4 


-0.4 


I OS Short-circuit output current § 


V C C = MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


Vcc = MAX, See Note 2 


'LS157 


9.7 16 


9.7 16 


mA 


'LS158 


4.8 8 


4.8 8 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vqc " S V, ■ 25°C. 

§Not more than ono output should be shorted at a time and duration of the short-circuit test should not exceed one second. 
NOTE 2: Ice '» measured with 4.5 V applied to all inputs and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER H 


FROM 


TEST CONDITIONS 


•LS157 


*LS158 


UNIT 


(INPUT) 


MIN TYP 


MAX 


MIN TYP 


MAX 


«PLH 


Data 




9 


14 


7 


12 




»PHL 


Cl= 15 pF, 
R|_ = 2 kft. 
See Note 4 


9 


14 


7 


12 


ns 


tPLH 


Strobe 


13 


20 


11 


17 




«PHL 


14 


21 


12 


18 


ns 


tPLH 


Select 


15 


23 


13 


20 




«PHL 




18 


27 


16 


24 


ns 



^*PLH s propagation delay time, low-to-high-lovel output 
'PHL m propagation delay time, high-to-low-level output 
NOTE 4: Load circuit and voltage waveforms are shown on page S-88. 
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TYPES SN54S157, SN54S158, SN74S157, SN74S158 
QUADRUPLE 2-LINE-T0-1-LINE DATA SELECTORS/MULTIPLEXERS 



recommended operating conditions 





SN54S157 
SN54S158 


SN74ST57 
SN74S158 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-1 


-1 


mA 


Low-level output current, Iqi_ 


20 


20 


mA 


Operating free-air temperature, T/y 


-55 125 


70 


•c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54S157 
SN74S157 


SN54S158 
SN74S1S8 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vrr = MIN, l| = -18mA 


-1.2 


-1.2 


V 


VrjH High-level output voltage 


Vcc = MIN - V IH = 2V, 
V|L=0.8V, l H = - 1mA 


Series 54S 


2.5 3.4 


2.5 3.4 


V 


Series 74S 


2.7 3.4 


2.7 3.4 


Vql Low-level output voltage 


Vcc =MIN . V|H = 2V, 
V|l»0.8V, loL =20mA 


0.5 


0.5 


V 


li Input current at maximum input voltage 


Vcc = MAX < v l = 5 5 v 


1 


1 


mA 


l| H High-level input current 


S or G input 


Vcc = MAX - v l = 21 v 


100 


100 


*iA 


A or B input 


50 


50 


l|l_ Low-level input current 


S or G input 


Vcc = MAX - v l = 05 v 


-4 


-4 


mA 


A or B input 


-2 


-2 


Inc Short-circuit output currer 


it§ 


v C c - MAX 


-40 -100 


-40 -100 


mA 


'CC Supply current 


Vcc = MAX - See Note 2 


50 78 


39 61 


mA 



*For condition* shown as MIN or MAX, uso the appropriate value specified under recommended operating 
$AII typical values are at Vcc = 5 v < T A " 25 c - 

§Not more than one output should be shorted at a time and duration of the short-circuit test should not e> 
NOTE 2: Ice is measured with 4.5 V applied to oil inputs and outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 4 


FROM 
(INPUT) 


TEST CONDITIONS 


SN54S157 
SN74S157 


SN54S158 
SN74S168 


UNIT 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Data 


C|_= 15pF, 
R L = 280 n. 
See Note 3 


5 7.5 


4 6 


ns 


tPHL 


4.5 6.5 


4 6 


«PLH 
'PHL 


Strobe 


8.5 12.5 


6.5 11.5 


ns 


7.5 12 


7 12 


«PLH 
«PHL 


Select 


9.5 15 


8 12 


ns 


9.5 15 


8 12 



5ltpLj-| 3 propagation delay time, low-to-high-levol output 
*PHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54160 THRU SN54163, SN54LS160 THRU SN54LS163, 
SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160 THRU SN74LS163, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 



BULLETIN NO. DL-S 7411385, MARCH 1974 



'160, '161, 'LS160, 'LS161 . . . SYNCHRONOUS COUNTERS WITH DIRECT CLEAR 
'162, '163, 'LS162, 'LS163, 'S162, 'S163 . . . FULLY SYNCHRONOUS COUNTERS 

Internal Look-Ahead for Fast Countina 'SERIES 54', 54LS\ S4S> ... J OR W PACKAGE 

internal LooK-Anead tor r-ast counting SER|ES 74 . 74LS . 74S . . . j OR N package 
Carry Output for n-Bit Cascading Itop view) 

Synchronous Counting 
Synchronously Programmable 



Load Control Line 
Diode-Clamped Inputs 



TYPE 

'160 thru '163 
'LS160thru 'LS163 
5162 and "S163 



TYPICAL PROPAGATION 
TIME. CLOCK TO 
Q OUTPUT 

14 ns 
14 ns 
9 ns 



TYPICAL 
MAXIMUM 
CLOCK 
FREQUENCY 
32 MHz 
32 MHz 
70 MHz 



TYPICAL 
POWER 
DISSIPATION 

305 mW 
93 mW 
475 mW 



description 



RIPPLE 
CARRY 



V CC OUTPU T °A 



16 



15 



. 14 



13 



12 



11 



ioTJTI 



RIPPLE Oft Og Qc OqENABLE 
CARRY T 
OUTPUT 

CLEAR LOAD 



ENABLE 

D P 



CLEAR CLOCK A 



OATA INPUTS 



D, ENABLE GND 



positive logic: see description 



These synchronous, presettable counters feature an internal carry look-ahead for application in high-speed counting 
designs. The '160, '162, 'LS160, 'LS162, and 'S162 are decade counters and the '161, '163, 'LS161, 'LS163, and 'S163 
are 4-bit binary counters. Synchronous operation is provided by having all flip-flops clocked simulteneously'so that the 
outputs change coincident with each other when so instructed by the count-enable inputs and internal gating. This 
mode of operation eliminates the output counting spikes which are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the four flip-flops on the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable; that is, the outputs may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter and causes the outputs to agree with the setup data after 
the next dock pulse regardless of the levels of the enable inputs. Low-to-high transitions at the load input of the '160 
thru '163 should be avoided when the clock is low if the the enable inputs are high at or before the transition This 
restriction is not applicable to the 'LS160 thru 'LS163, or 'S162 and 'S163. The clear function for the '160, '161, 
'LS160, and 'LS161 is asynchronous and a low level at the clear input sets all four of the flip-flop outputs low 
regardless of the levels of clock, load, or enable inputs. The clear function for the '162, '163, 'LS162, 'LS163, 'S162 
and 'S163 is synchronous and a low level at the clear input sets all four of the flip-flop outputs low after the next clock 
pulse, regardless of the levels of the enable inputs. This synchronous clear allows the count length to be modified easily 
as decoding the maximum count desired can be accomplished with one external NAND gate. The gate output is 
connected to the clear input to synchronously clear the counter to 0000 (LLLL). Low-to-high transitions at the clear 
input of the '162 and '163 should be avoided when the clock is low if the enable and load inputs are high at or before 
the transition. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output Both 
count-enable inputs (P and T) must be high to count, and input T is fed forward to enable the ripple carry output The 
ripple carry output thus enabled will produce a high-level output pulse with a duration approximately equal to the 
high-level portion of the Q A output. This high-level overflow ripple carry pulse can be used to enable successive 
cascaded stages. High-to-low-level transitions at the enable P or T inputs of the '160 thru '163 should occur only when 
the clock input is high. Transitions at the enable P or T inputs of the 'LS160 thru 'LS163 or 'S162 and 'S163 are 
allowed regardless of the level of the clock input. 

'LS160 thru 'LS163, 'S162 and 'S163 feature a fully independent clock circuit. Changes made to control inputs (enable 
P or T, load or clear) that will modify the operating mode have no effect until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

Series 54, Series 54LS, and Series 54S circuits are characterized for operation over the full military temperature range 
of -5STC to 125 C; Series 74, Series 74LS, and Series 74S circuits are characterized for operation from 0°C to 70°C. 
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TYPES SN54160 THRU SN54163, SN74160 THRU SN74163 

SYNCHRONOUS 4-BIT COUNTERS 



functional block diagrams 
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TYPES SN54LS160 THRU SN54LS163. SN74LS160 THRU SN74LS163 
SYNCHRONOUS 4-BIT COUNTERS 



functional block diagram 

SN54LS1 60, SN74LS1 60 SYNCHRONOUS 
DECADE COUNTERS 

SN54LS162, SN74LS162 synchronous decade 
counters are similar; however the clear is synchronous 
as shown for the SN54LS163, SN74LS163 binary 
counters at right. 



SN54LS163, SN74LS163 SYNCHRONOUS 
BINARY COUNTERS 

SN54LS161, SN74LS161 synchronous binary 
counters are similar; however, the clear is 
asynchronous as shown for the SN54LS160, 
SN74LS160 decade counters at left. 




,-5 




33— n 
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TYPES SN54S162, SN54S163, SN74S162, SN74S163 
SYNCHRONOUS 4 -BIT COUNTERS 



functional block diagrams 
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TYPES SN54160, SN54162, SN54LS160, SN54LS162, SN54S162, 
SN74160, SN74162, SN74LS160, SN74LS162, SN74S162 
SYNCHRONOUS 4-BIT COUNTERS 

'160, '162, 'LS160, 'LS162, 'S162 SYNCHRONOUS DECADE COUNTERS 
typical clear, preset, count, and inhibit sequences 

Illustrated below is the following sequence: 

1 . Clear outputs to zero 

2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, and three 

4. Inhibit 



CLEAR 
('160, 'LS160) 

CLEAR 
(*162. 'LS162, 'S162I 

LOAD 



DATA 
INPUTS 



CLOCK 
('160, 'LS160) 

CLOCK 
('162, 'LSI 62, 'S162) 

ENABLE P 



ENABLE T 



1 | (ASYNCHRONOUS) 




un_n_runjnjnjTjnjn_nj~m 



outputs <: 



RIPPLE CARRY 
OUTPUT 




i i i 

CLEAR PRESET 
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TYPES SN54161, SN54163. SN54LS161, SN54LS163, SN54S163, 
SN74161, SN74163, SN74LS161, SN74LS163. SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 



'161, 'LS161, '163, 'LS163, 'S163 SYNCHRONOUS BINARY COUNTERS 
typical clear, preset, count, and inhibit sequences 

Illustrated below is the following sequence: 

1 . Clear outputs to zero 

2. Preset to binary twelve 

3. Count to thirteen, fourteen fifteen, zero, one, and two 

4. Inhibit 



CLEAR 
('161, 'LS16D 

CLEAR 
{'163. 'LS163. 'S163) 

LOAD 



"I \ (ASYNCHRONOUS) 



\ | | (SYNCHRONOUS) 



DATA 
INPUTS 



_r 



_r 



V. 

CLOCK 
C161/LS161) 

CLOCK 
('163, 'LS163, 'S163J 

ENABLE P 



ENABLE T 

Qa 



OUTPUTS < 



Q B 
QC 
QD 



RIPPLE CARRY 
OUTPUT 



i_r 



j_ 



mjnjnj^JiJiJnJ~unj~Ln^ 




|12 13 

I I h 

CLEAR PRESET 



14 



15 1 
—COUNT 



-INHIBIT- 
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TYPES SN54160 THRU SN54163, SN74160 THRU SN74163 
SYNCHRONOUS 4 BIT COUNTERS 

REVISED MARCH 1974 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



V C C- 




Clock: 
Enable T: 
Clear, Enable P: 
A, B, C, D: 



R oq - 2.8 kfi NOM 
R oq - 2 kfi NOM 
R oq "4kn NOM 
R oa -6kJl NOM 



TYPICAL OF ALL OUTPUTS 



■VcC 



130 n NOM 



■OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vqc (see Note 1 ) 

Input voltage 

Interemitter voltage (see Note 2) j 

Operating free-air temperature range: SN54' Circuits -55° C to 1 

SN74' Circuits 0°C to 

Storage temperature range -65° C to 1 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitter, of a multipleemitter transistor. For these circuits, this rating applies between the . 
enable inputs P and T. 

recommended operating conditions 



7 V 
5.5 V 
5.5 V 
25°C 
70°C 
50°C 





SN54160, SM 54161 
SN54162, SN54163 


SN74160, SN74161 
SN74162, SN74163 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IfjH 
Low-level output current, IfJL 


-800 


-800 


MA 


Clock frequency, i c \ock 


16 

25 


16 

25 


mA 
MHz 


Width of clock pulse, tyyfclock) 


25 


25 


ns 


Width of clear pulse, t w ( c | ear ) 


20 


20 


ns 


Setup time, t^,^ (see Figures 1 and 2) 


Data inputs A, B, C, D 


20 


20 


ns 


Enable P 


20 


20 


Load 


25 


25 


Clear 


20 


20 


Hold time at any input, t^old 








ns 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 
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TYPES SN54160 THRU SN54163, SN74160 THRU SN74163 

SYNCHRONOUS 4-BIT COUNTERS 

REVISED MARCH 1974 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 



V|h High-level input voltage 



V||_ Low-level input voltage 



V| Input clamp voltage 



Vqh High-level output voltage 



Vql Low-level output voltage 



l| Input current at maximum input voltage 



High-level 
input current 



Low-level 
input current 



Clock or enable T 



Other inputs 



Clock or enable T 



Other inputs 



IqS Short-circuit output current § 



'CCH Supply current, all outputs high 



'CCL Supply current, all outputs low 



TEST CONDITIONS t 



SN 54160, SN54161 
SN54162. SN54163 



Vcc =MIN - l| = -12 mA 



V C c = MIN - V IH = 2V ' 
V|L = 0.8V, l H = -800mA 



Vcc = MIN - V|H=2V, 
V|L = 0.8V, Iq L ° 16 mA 



Vcc = MAX, V| = 5.5 V 



V C C = MAX - v l = 2 4 V 



Vcc MAX < v l = 4 V 



V C C = MAX 



Vcc = MAX, See Note 3 



Vcc = MAX, See Note 4 



SN74160, SN74161 
SN74162, SN74163 



MIN TYPt MAX 



0.8 



-1.5 



2.4 3.4 



0.2 0.4 



80 



40 



-3.2 



-1.6 



-20 



-57 



59 



85 



63 



91 



UNIT 



MIN TYPj MAX 



0.8 



-1.5 



2.4 3.4 



0.2 0.4 



80 



40 



-3.2 



-1.6 



-18 



-57 



59 



94 



63 



101 



mA 



HA 



mA 



mA 



mA 



mA 



'CCL Ju wr v.ui.c">, — i ■ : ■ 

t F or conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions, 
t All typical values ore at V cc = 5 V, Ta " 25 C. 



switching characteristics, Vcc = 5 V, Ta - 25° C 



PARAMETER^ 



FROM 
(INPUT) 



TO 
(OUTPUT) 



TEST CONDITIONS 



MIN 

25 


TYP 

32 


MAX 


UNIT 

ns 




23 


35 


ns 




23 


35 




13 


20 


ns 




15 


23 




17 


25 


ns 




19 


29 




11 


16 


ns 




11 


16 






26 


38 


ns 



«PLH 



»PHL 



tPLH 



tPHL 



tPLH 



tPHL 



tPLH 



tPHL 



Clock 



Ripple 
carry 



Clock 
(load input high) 



Any 
Q 



Clock 
(load input low) 



Any 
Q 



C L = 15 pF, 
Rj_ = 400 n. 
See Figures 1 and 2 
and Notes 5 and 6 



Enable T 



Ripple 
carry 



Clear 



Any Q 



Sf max : Maximum clock frequency 
tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 

NOTES: I Probation dViyTrT.eX^mca.urcd from the clear input for the -160 and -161 or from the Cock input transition for the 
'162 and '163. 
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TYPES SN54LS160 THRU SN54LS163, SN74LS160 THRU SN74LS163 
SYNCHRONOUS 4-BIT COUNTERS 



schematics of inputs and outputs 



EQUIVALENT OF CLEAR, LOAD. 
ENABLE T. AND ENABLE P INPUTS 

vcc 



INPUT- 



EnabloT: = 8.S kn NOMl 
Load: R^ - 10 kO NOM 

Enable P: - 20 kH NOM 
Clear CLS160,'LS161): Rgg " 20 kSl NOM 
Clear ('LS162,'LS163): Roq - 10 kfl NOM 



EQUIVALENT OF CLOCK INPUT 



Vcc- 



2.8 kfl NOM 



INPUT— t— ft ^ ^ 

TtLiE 



20 kn NOM 



EQUIVALENT OF EACH DATA INPUT 



'CC" 



INPUT- 



•17 kn NOM 



71 



«0.3 V 

(Each clock pulse provides 
a one-shot transient), 



TYPICAL OF ALL OUTPUTS 

"Vcc, 



100 n NOM 




-OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc (see Note 7) 

Input voltage 7V 

Operating free-air temperature range: SN54LS' Circuits . kc»A/ ioc°)J 

SN74LS Circuits 

Storage temperature range 

NOTE 7: Voltage values are with respect to network ground terminal. 

recommended operating conditions 



. 0"Cto70°C 
-65°Cto150°C 



SN54LS* 



MIN NOM MAX 



SN74LS* 



UNIT 



Supply voltage. Vcc 



4.5 



High-level output current, Iql| 



Low-level output current, Iql 



-400. 



-400 



V 



Clock frequency, f c lock 



0_ 

25 



Width of clock pulse, t^dpc^) 



25 



Width of clear pulse, » w ( c lear) 



20 



Setup time, t^^p (see Figures 1 and 2) 



Data inputs A, B, C, D 



Enable P or T 



20 



20 



Load 



20 



20 



Clear 



20 



20 



Hold time at any input, thold 



25* 



25* 



Operating free-air temperature. T/\ 



-55 



^This applies only for 'LS162 and 'LS163. which have synchronous clear inputs. 
H The minimum hold time is 25 ns or as long as the clock Input takes to rise from 0.8 V to 2 



V, whichever is longer. 



TENTATIVE DATA 
This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN54LS160 THRU SN54LS163, SN74LS160 THRU SN74LS163 

SYNCHRONOUS 4-BIT COUNTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CON I 




SN54LS* 


SN74LS' 


UNIT 


)ITIONS T 


MIN TYPt MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V | 1 nput clamp voltage 


Vcc =M,N < l| = -18mA 


-1.S 


-1.5 


V 


Voh High-level output voltage 


V C c =M,N . V|H = 2V, 
V| L = Vil max, Iqh " ~ 400 " A 


2.5 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


V CC = MIN. 
V, H = 2V, 
V|i_ = V|(_ max 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


Data or enable P 


Vcc = MAX < V| = 7 V 


0.1 


0.1 


mA 


Load, clock, or enable T 


0.2 


0.2 


Clear CLS160. 'LS16D 


0.1 


0.1 


Clear CLS162. 'LSI 63) 


0.2 


0.2 


High-level 

liu 

input current 


Data or enable P 


Vcc = MAX < v l = 2 7 V 


20 


20 


uA 


Load, clock, or enable T 


40 


40 


Clear CLS160, 'LS161) 


20 


20 


Clear CLS162, 'LS163) 


40 


40 


Low-level 

lii 

input current 


Data or enable P 




-0.4 


-0.4 


mA 


Load, clock, or enable T 


-0.8 


-0.8 


Clear ('LSI 60. 'LSI 61) 


VCC ""MA, 


V| - Vt.t V 


-0.4 


-0.4 




Clear CLS162. 'LS163) 




-0.8 


-0.8 




I OS Short-circuit outp 


ut current § 


V CC = MAX 


-6 -40 
18 31 


-5 -42 
18 31 


mA 
mA 


•CCH Supply current, all outputs ncgn 

'CCL Supply current, all outputs low 


Vcc = MAX < See Note 3 
Vcc = MAX . S 66 Note 4 


19 32 


19 32 


mA 



tFor condition* shown as MIN or MAX. u.e the appropriate value specified under recommended operate conditions. 
tAII typical values ere at V C c - 5 V, T A - 25 C. 
§No, -ore .than , .„ again with the load inp ut ,ow. with a., other inputs high end aM output, open^ 

I IcCL i.ro"ure1 with the Cock ^nput high, then again with the Cock input ,ow. with al. other inputs iow and e.l output, open. 



switching characteristics, Vcc = 5 V, Ta - 25° C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'max 








25 


32 




MHz 


tPLH 
tpHL 




Ripple 
carry 






23 


35 


ns 


Clock 


Cl= 15 pF. 
R L = 2 k«. 
See Figures 
1 and 2 and 




23 


35 


tPLH 
*PHL 


Clock 
(load input high) 


Any 
Q 




16 
18 


24 

27 


ns 


tPLH 


Clock 


Any 




17 


25 


ns 




19 


29 
23 


tpHL 


(load input low) 


Q 


Notes 8 and 9 






tpLH 


Enable T 


Ripple 






15 
15 


23 


ns 


tPHL 


carry 








tPHL 


Clear 


Any Q 






26 


38 


ns 



^ f mox s Maximum clock froquencv 

tpLH = propagation delay timo, low-to-high-tevel output. 

*PHL s propagation delay timo, hlgh-to-low-lovel output. 

NOTES: 8. Load circuit i* shown ion page S-88. . ... f „ r 

9. Propagation delay tor clearing is measured from the deer Input for the LS160 and LS161 or from the Cock Input transition for 

the 'LS162 and 'LSI 63. 
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TYPES SN54S162, SN54S163, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



V C C- 



INPUT. 




Enable P or T inputs: R^ - 1.4 kO NOM 
Other inputs: Roq = 2.8 kSl NOM 



TYPICAL OF ALL OUTPUTS 



i ;50n 



-vcc 

NOM 





OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vcc (see Note 1 ) 7 v 

Input voltage 55V 

Interemitter voltage (see Note 2) 5 5V 

Operating free-air temperature range: SN54S162, SN54S163 (see Note 10) -55°Cto125°C 

SN74S162.SN74S163 0°C to 70°C 

Storage temperature range — 65°C to 1 50°C 

recommended operating conditions 





SN54S162, SN54S163 


SN74S162, SN74S163 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-1 


-1 


mA 


Low-level output current, IfjL 


20 


20 


mA 


Clock frequency, f c |ock ' 


40 


40 


MHz 


Width of clock pulse, t w ( C | 0ck ) (high or low) 


10 


10 


ns 


Width of clear pulse, t w ( c | ear ) 


10 


10 


ns 


Setup time, «setup (see Figure 41 


Data inputs. A, B, C, D 


4 


4 


ns 


Enable P or T 


12 


12 


Load 


14 


14 


Clear 


14 


14 


Load inactive-state 


12 


12 


Clear inactive-state 


12 


12 


Release time, t re | ease (see Figure 4) 


Enable P or T 


4 


4 


ns 


Hold time, thoij (see Figure 4) 


Data inputs A, B, C, D 


3 


3 


ns 


Load 








• Clear 








Operating free-air temperature, T/\ (see Note 10) 


-55 125 


70 


°c 



NOTES: 



1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multipleemitter transistor. For these circuits, this rating applies between the count 
enable inputs P and T. 

10. An SN54S162 or SN64S163 in the W package operating at free air temperatures above 91°C requires a heat sink that provides a 
thermal resistance from case to free-air, Rqca» of not mo "> than 26°C/W. 
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TYPES SN54S162, SN54S163. SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54S162 
iNMolDJ 


SN74S162 
SN74S163 


UNIT 




MIN TYPt MAX 


MIN TYPt MAX 


Vih High-level input voltage 




2 


2 


V 


v*||_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN < l| = -18mA 


-1.2 


-1.2 


V 


VoH High-level output voltage 


V C C = M,N . V IH = 2V < 
V| L = 0.8V, l OH = -1mA 


2.5 3.4 


2.7 3.4 


V 


Vol Low-I evel ou tpu t vo 1 tage 


V C C = MIN - V| H = 2V, 
V| L = 0.8V, loL = 20mA 


0.5 


0.5 


V 


li Input current at maximum input voltage 


V C C = MAX . V| = 5.5V 


1 


1 


mA 


l|H High-level input current 


Enable T 


V CC = MAX. V| = 2.7 V 


100 


100 


HA 


Other inputs 


50 


50 


1 1 1_ Low-level input current 


Enable T 


Vcc~ MAX ' V|=0.5V 


-4 


-4 


mA 


Other inputs 


-2 


-2 




IqS Short-circuit output current* 
ICC Supply current 




V CC = MAX 
Vcc " MAX 


-40 -100 
95 160 


-40 -100 
95 160 


mA 
mA 



tFor conditions shown as MIN or MAX. use the appropriate value spec.iied under recommended operating 

1 All typical values are at V^c 5 V, T A = 25 C. 

Slslot more than one output should be shorted at a time. 



switching characteristics, VcC = 5 V, Ta - 25° C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'max 








40 


70 




MHz 


'PLH 




Ripple 






14 


25 


ns 


Clock 


C L = 15 pF, 




17 


25 


«PHL 




carry 






•PLH 




Any Q 


R L =280n. 




8 


15 


ns 


Clock 


See Figures 1 , 3, and 4 and' 




10 


15 


«PHL 










«PLH 




Ripple 


Note 5 




10 


15 


ns 


Enable T 






10 


15 


«PHL 




carry 









Hf max = maximum clock frequency 
*PLH — propagation delay timo, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 

NOTE S: Load circuit is shown on page S-87. 



TENTATIVE DATA 
This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 79222 



TYPES SN54160 THRU SN54163, SN54LS160 THRU SN54LS163. 
SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160 THRU SN74LS163, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 

PARAMETER MEASUREMENT INFORMATION 



U-tw( 



clock) i 



CLOCK 
INPUT 



^ »* «PLH » ! tPHL I 



OUTPUT 

Qa 



OUTPUT 



OUTPUT 
°C 



OUTPUT 



RIPPLE 
CARRY 
OUTPUT 



3 V 



OV 



| (measure at t n+ i) | J 



*PLH 



•tPHL | 
(measure at t n+ 2> 



J sr 



•t— »PHL 



V 0H 

vol 



•f— «PLH 



-rni. "™ tLH 

| j (measure at t n+ 4) I I (measure at t n+ 2» 

' l 



*• ^l-'PHL 

| I (measure at t n+ g) 

I I 



\v re f 
N 



f— «PHL 

(measure at t n+ in 

| (See Note B) 



«PLH 

(measure at t n +4> 



h: 



■«PLH 

(measure at t n+ g) 



| isee 



'PHL 

| (measure at « n +io 
| or t n+ i6) (See Note B) 



V H 

vol 

V H 

vol 

voh 
vol 

voh 
vol 



voltage waveforms 



NOTES: 



: A. The Input pulses ore supplied by a generator having the following characteristics:.PRR < 1 MHz. dutv cycle < 50% Z « go o- 

* ''too' * 10 % < 10 f0f ' LS16 ° thm ' LS163 ' * < IB tf < 6 n.; and for 'S162. 'SieS.""* 2 5 £ 

tf < 2.5 ns. Vary PR R to measure f max . r 

B. Outputs Q D and carry are tested at t n+10 for 160. '162. 'LS160. 'LS162 and S162. and at t n+16 for '161. '163. 'LS161. 
'LS163, and 'S163, where t n is the bit time when all outputs are low. 

C. For '160 thru '163, 'S162, and 'S163. V rof - 1.5 V; for 'LS160 thru 'LS163, V rof - 1.3 V. 

FIGURE 1-SWITCHING TIMES 
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TYPES SN54160 THRU SN54163. SN54LS160 THRU SN54LS163, 
SN74160 THRU SN74163. SN74LS160 THRU SN74LS163 
SYNCHRONOUS 4-BIT COUNTERS 



PARAMETER MEASUREMENT INFORMATION 



CLOCK INPUT 
'160. 'LS160 
'161, 'LS161 



WvCclock)" 



CLEAR 
INPUT 



LOAD 
INPUT 



(♦"^(clear)' 



DATA INPUTS 
A, B, C, and D 



Q OUTPUTS 

'161,'LS161 

QA and Qq OUTPUTS 

'160,'LS160 



Q B and Qc OUTPUTS 
*160,'LS160 



ENABLE P or 
ENABLE T 



RIPPLE 
CARRY 
OUTPUT 



I (*" 'setup ~ ^ 




tPHL 



'setup 



CLOCK INPUT 
'162, 'LS162 
'163,'LS163 



'setup ' 
Vref 



V r ef 



»PLH 



' ! r- 



V re f 

tpLH (measure at t n+ 2 or t n +4) 



I/ 

-f V re f 



! ' tpiH I * »> U ml tpHL 



I* "j — 'setup 
I 
I 



Q OUTPUTS 

'163, 'LS163 

Q A and Qq OUTPUTS 

'162, 'LS162 



tpLH r* - 



» l tpLH (measure at t n+ 2 or t n+ 4> 



3V 

OV 
3V 

V 
3V 

V 
3V 

OV 
V H 

vol 

VOH 



vol 

3V 



V 
V H 

vol 

3V 

OV 
VOH 



Q B and Qc OUTPUTS 
•162, 'LS162 



- - vol 

— V H 



^-v ref 



v 0L 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Z out « 50 «; 
for '160 thru '163, t r <10ns. tf < 10 ns; end for 'LS160 thru 'LS163, t r < 16 ns, tf < 6 ns. 

B. Enable P and enable T setup times are measured at t n+ Q. 

C. For '160 thru '163, V rof - 1 .5 V; for 'LSI 60 thru 'LS163, V rof - 1 .3 V. 

FIGURE 2-SWITCHING TIMES _ 
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TYPES SN54S162, SN54S163. SN74S162, SN74S163 
SYNCHRONOUS 4- BIT COUNTERS 



PARAMETER MEASUREMENT INFORMATION 



ENABLE T 
INPUT 



CARRY 
OUTPUT 



-J. 



Vl.BV 

!\_ 



— 3 V 



■ov 



tPLH 



«PHL 



VOLTAGE WAVEFORMS 



XL 



■V H 



vol 



NOTES: A. The input pulte is supplied by a generator having the following characteristics: t r < 2.5 ns. t. < 2.5 ns PRR «£ 1 MHz dutv 
cycle < 50%. 2 out * 50 JI. 

B. tpLH a^ «PHL ,rom enable T input to carry output assume that the counter is at the maximum count (Q A and Or, high for 
'S162, all Q outputs high for S163). 

FIGURE 3-PROPAGATION OELAY TIMES FROM ENABLE T INPUT TO CARRY OUTPUT 



- 'w(clock) 



<w(clock) 



CLOCK 
INPUT 



CLEAR 
INPUT 



LOAD 
INPUT 



!*~ 'setup - •» 

| (active state) U — 'hold 



— 'setup — 
(inactive state) 



Vl.5V 

!\_ 



tF-1.5 V 



•wjclear) 



. I 
I 'setup — •> |* 
I (active state) |»-th id-*l (inactive state) 



setup 



Y i / 



'setup 



-H — 'hold 
I 



DATA INPUTS 
A, B, C, and D 



!/ V"" 



'setup 



3 V 



OV 



3V 



V 



3V 



V 



ENABLE P or 
ENABLE T 



y NT" 



!* "I Release 
- 3 V 



V 



VOLTAGE WAVEFORMS 



NOTE A: The input pulses are supplied by generators having the following characteristics: t r < 2.5 ns. t, < 2.5 ns. PRR < 1 MHz. duty 
cycle ^ 50%, ^out * ^0 12. ' 



FIGURE 4-PULSE WIDTHS, SETUP TIMES. HOLD TIMES. AND RELEASE TIME 
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TYPES SN54160 THRU SN 54163, SN54LS160 THRU SN54LS163, 
SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160 THRU SN74LS163, SN74S162, SN74S163 
SYNCHRONOUS 4- BIT COUNTERS 

TYPICAL APPLICATION DATA 



ui 



CO 

cc 
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H 
Z 
D 
O 
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O 
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cc 
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o 
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0) 
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E \. *i 
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f M i 
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c to 
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8 a c 
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« . ^ 
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□ 


Q 
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a 


O 
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m 


00 








a 
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a 


a 


a. 


K 




cc 


_i 


Z 


Z 


o 


_i 




UI 


LU 




o 



UJ > 3 

-I ft E. 

g- CC K 

- < 2 

cc o O 



2< 

z 



UI > 3 

-i cc a. 

9- cc t- 

9: < D 

oc o O 



t- „ 
?< 



. r- 
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o- CC H 
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CC O O 



ui 

il 
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TTL TYPES SN54164, SN54L164, SN54LS164, SN74164. SN74L164, SN74LS164 
MSI 8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

BULLETIN NO. DL-S 741 1835, MARCH 1974 



Gated (Enable/Disable) Serial Inputs 

• Fully Buffered Clock and Serial Inputs 

• Asynchronous Clear 



SN54164, SN54LS164 ... J OR W PACKAGE 
SN54L164, SN74L164 ... J, N, OR T PACKAGE 
SN74164, SN74LS164 ... J OR N PACKAGE 
(TOP VIEW) 



TYPICAL 
TYPE MAXIMUM 

CLOCK FREQUENCY 
'164 36 MHz 

'L164 18 MHz 

'LSI 64 36 MHz 

description 



TYPICAL 
POWER DISSIPATION 

21 mW per bit 
1 1 mW per bit 
10 mW per bit 



OUTPUTS 
A 

V CC /Q H °G °F °E 'CLEARCLOCK 



14 U 13 U 12 U 11 U 10 U 9 U 8 

I 



Q H Q G °F °E CLEAR 
V CK< 

B Q A °B °C °0 



SERIAL INPUTS 



positive logic: see function table 



These 8-bit shift registers feature gated serial inputs 
and an asynchronous clear. The gated serial inputs (A 
and B) permit complete control over incoming data as 
a low at either (or both) input(s) inhibits entry of the 
new data and resets the first flip-flop to the low level 
at the next clock pulse. A high-level input enables the 
other input which will then determine the state of the 
first flip-flop. Data at the serial inputs may be changed while the clock is high or low, but only information meeting the 
setup requirements will be entered. Clocking occurs on the low-to-high-level transition of the clock input. All inputs are 
diode-clamped to minimize transmission-line effects. 

Series 54, 54L, and 54LS devices are characterized for operation over the full military temperature range of -55°C to 
1 25°C; Series 74, 74L, and 74 LS devices are characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


A 


B 


Qa 


Qb ••• Qh 


L 


X 


X 


X 


L 


L L 


H 


L 


X 


X 


Qao 


Qbo Qho 


H 


t 


H 


H 


H 


°An QQn 


H 


t 


L 


X 


L 


QAn 0<3n 


H 


t 


X 


L 


L 


QAn QGn 



H - high level (steady state), L «■ low level (steady state) 
X ■> irrelevant (any input, including transitions) 
t - transition from low to high level. 

Q A0< Q B0> Q HO = tha levQl of Q A* Q B' or Q H. respectively, before the indicated 

steady-state input conditions were established. 
Q An- Q Gn = the level of Qa or Q G before the most-recent t transition of the 
clock; indicates a one-bit shift. 



schematics of inputs and outputs 



'164, 'L164 



XS164 



EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS 



v C c 




'164: Req - 4 kH NOM 
"L164: Req = 8 kfl NOM 



'164. 'L164 



'LSI 64 



17 kfl nom 





■164: R - 200 A NOM 
'L164: R - 400 Jl NOM 




VCC 
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TYPES SN54164, SN54L164, SN54LS164, SN74164, SN74L164, SN74LS164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 



typical clear, shift, and clear sequences 




CLEAR CtEAR 



functional block diagram 



SERIAL 
INPUTS 



55 



CLEAR 
R Q A 
>-Ot>CK 
S Q A 



CLEAR 
R Qq 



w: >CK 



CLEAR 
°C 

CK 

Qc 



CLEAR 

>-Oj>CK 
S Qq 



CLEAR 
R Oe 
>CK 
S Qe 



CLEAR 
R Of 



Of 



CLEAR 
R Qg 
1-Cfc.CK 

S Q G 



CLEAR 
R Q H 



K3 >CK 



OUTPUT 
OA 



OUTPUT 



OUTPUT 

Qc 



OUTPUT 



OUTPUT 
QE 



OUTPUT 
Op 



OUTPUT 



OUTPUT 

Qh 
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TYPES SN54164. SN74164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

REVISED MARCH 1974 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1) 7V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54164 -55°Cto125°C 

SN74164 0°Cto70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to notwork ground terminal. 



recommended operating conditions 





SN54164 


SN74164 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IfjH 


-400 


-400 


mA 


Low-level output current, Iol 


8 


8 


mA 


Clock frequency, f C |ock 


25 


25 


MHz 


Width of clock or clear input pulse, t w 


20 


20 


ns 


Data setup time, t^tup figure 1) 


15 


15 


ns 


Data hold time, t^old (s 66 Figure 1) 


5 


5 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54164 


SN74164 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V|h High-level input voltage 




2 


2 


V 


V|(_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, h = -12mA 


-1.5 


-1.5 


V 


VrjH High-level output voltage 


V C C = MIN. V| H = 2V, 
V| U = 0.8V, lOH = -400 *xA 


2.4 3.2 


2.4 3.2 


V 


Vol Low-level output voltage 


V C C=MIN, V| H = 2V, 
V| L = 0.8V, l L = 8mA 


0.2 0.4 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V C c = MAX. V| = 5.5V, 


1 


1 


mA 


I |H High-level input current 


V C c = MAX, V| = 2.4V 


40 


40 


PA 


l|L Low-level input current 


Vcc -MAX, V| = 0.4V 


-1.6 


-1.6 


mA 


I OS Short-circuit output current 5 


V C c = MAX 


-10 -27.5 


-9 -27.5 


mA 


■CC Supply current 


Vcc = MAX, 
See Note 2 


v Kclock) = 0.4 V 


30 


30 


mA 


v I (clock) = 2.4 V 


37 54 


37 54 



For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions 
+AII typical values are at V cc »5V,T A « 25° C. 
§Not more than two outputs should be shorted at a tlmo. 

NOTE 2: l cc is measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5 V, applied to clear. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


fmax Maximum clock frequency 


R|_ = 800n, 
See Figure 1 


C L = 15 pF 


25 36 


MHz 


Propagation delay time, high-to-low-level 

*PHL 

Q outputs from clear input 


C L = 15 pF 


24 36 


ns 


C L = 50pF 


28 42 


Propagation delay time, low-to-high-level 
Q outputs from clock input 


C L = 15 pF 


8 17 27 


ns 


C L - 50 pF 


10 20 30 


Propagation delay time, high-to-low-level 

tpuL 

Q outputs from the clock input 


C L = 15 pF 


10 21 32 


ns 


C L = 50pF 


10 25 37 
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TYPES SN54L164, SN74L164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 



REVISED MARCH 1974 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc < see Note 1 ) 7 V 

Input voltage o - • 5 - 5 o v 

Operating free-air temperature range: SN54L164 -55 C to 125 C 

SN74L164 0°Cto70°C 

Storage temperature range -65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SNB4L164 


SN74L164 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-200 


-200 


MA 


Low-level output current, loL 


4 


4 


mA 


Clock frequency, f C lock 


12 


12 


MHz 


Width of clock or clear input pulse, t w 


40 


40 


ns 


Data setup time, t^^p (see Figure 1) 


30 


30 


RS 


Data hold time, t n old (see Figure 1) 


10 


10 


ns 


Ooeratina free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range {unl 


ass otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS 1 


SN54L164 


SN74L164 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V | h High-level input vol tage 




2 


2 


V 


V | l Low-level input vol tage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc oM|N ' l| = -12mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC =MIN, V|H"2V, 
V| L = 0.8V. I H --200 mA, 


2.4 3.2 


2.4 3.2 


V 


Vol Low-level output voltage 


Vcc° M|N . V IH = 2V « 
V|L = 0.8V, loL oi *mA 


0.2 0.4 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V CC = MAX, V| = 5.5V 


1 


1 


mA 


l| H High-level input current 


V C C = MAX. V| = 2.4V 


20 


20 


MA 


IjL Low-level input current 


V C c = MAX, V| = 0.4V 


-0.8 


-0.8 


mA 


lOS Short-circuit output currents 


V C C = MAX 


-5 -20 


-4 -20 


mA 


ICC Supply current 


Vcc = MAX, See Note 3 


19 27 


19 27 


mA 



tFor conditions shown at MIN or MAX. use the appropriate value specified under recommended operating conditions.) 
f All typical values are at V cc - 5 V, Ta " 26°C 

loTB 'HS ZZZSZSXSZtttM pounded, the Cock ,nput at 2.4 V. and a momentary ground, then 4.5 V. applied to 



'cc 

clear. 



switching characteristics, VcG = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fmax 


Maximum clock frequency 




C L = 15 pF 


12 


18 




MHz 




Propagation delay time, high-to-low-level 
Q outputs from clear input 




C L = 15 pF 




48 


72 


ns 


tPHL 


RL = 800 n. 
See Figure 1 


Cl = 50 pF 




56 


84 




Propagation delay time, low-to-high-level 
Q outputs from clock input 


C|_= 15 pF 


8 


34 


54 


ns 


«PLH 


Cl - 50 pF 


10 


20 


60 




Propagation delay time, high-to-low-level 
Q outputs from the clock input 




C L = 15 pF 


10 


42 


64 


ns 


tPHL 




Cl = 50 pF 


10 


50 
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TYPES SN54LS164, SN74LS164 

8 BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS164 . . -55°Cto125°C 

SN74LS164 0°C to 70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS164 


SN74LS164 




MIN NOM MAX 


MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, lfjH 


-400 


-400 


"A 


Low-level output current, Iol 


4 


8 


mA 


Clock frequency, i c \ock 


25 


25 


MHz 


Width of clock or clear input pulse, t w 


20 


20 


ns 


Data setup time, t^^p (see Figure 1) 


15 


15 


ns 


Data hold time. t no ld (see Figure 1) 


5 


5 


ns 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (un 


ess otherwise noi 


ted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS164 


SN74LS164 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| = -18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V CC = MIN, V| H =2V, 
V||_ = V||_ max, lfjH ° -400 nA 


2.5 3.5 


2.7 3.5 


V 


Vql Low-level output voltage 


V CC = MIN. V| H -2V, 
V||_ = V||_ max 


'OL = 4 riA 


0.25 0.4 


0.25 0.4 


V 


•OL = 8 mA 




0.35 0.5 


Input current at 
'l ... 

maximum input voltage 


Vcc = M AX, Vj = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


V C C = MAX, V|-2.7V 


20 


20 


MA 


1 1 1_ Low-level input current 


V C c = MAX, V| = 0.4V 


-0.4 


-0.4 


mA 


'OS Short-circuit output current § 


V C C = MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


Vcc = MAX, See Note 3 


16 27 


16 27 


mA 



I For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values aro at Vcc ~ 5 V, = 25°C. 
§Not more than one output should be shorted at a time. 



i: l C c i« measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and a momentary ground, then 4.5 V applied 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max Maximum clock frequency 


C L =15pF, R L = 2kfi, 
See Figure 1 


25 36 


MHz 


l PHL Propagation delay time, high-to-low-level Q outputs from clear input 


24 36 


ns 


<PLH Propagation delay time, low-to-high-level Q outputs from clock input 


17 27 


ns 


l PHL Propagation delay time, high-to-low-level Q outputs from clock input 


21 32 


ns 



TENTATIVE DATA 
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TYPES SN54164, SN54L164, SN54LS164, SN74164, SN74L164, SN74LS164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 



PARAMETER MEASUREMENT INFORMATION 



A AND B 
PULSE 
GENERATOR 



CLOCK 
PULSE 
GENERATOR 



CLEAR 
PULSE 
GENERATOR 



V C C 



OUTPUT 



* Q A 
3 °B 
QC 
Q D 

CLOCK Q E 

Qf 
Qq 
Qh 

CLEAR 



Rl 



WW W I 



(See Note C) 



(Soo Note B) 



TEST CIRCUIT 




VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators hove the following characteristics: duty cycle '< 80%, Z out « BO O; for '164 end 'L164, t r < 10 ra, 
tf < 10 ns, and for 'LS164, t, < 15 ns, tf < 6 ns. 

B. Ci_ includes probe and Jig capacitance. 

C. All diodes are 1N3064 or 1N916. 

O. Qa output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence. 

E. Outputs are set to the high level prior to the measurement of tp H |_ from tho clear input. 

F. For '164 and 'L164, V rof - 1.5 V; for 'LSI 64, V^f - 1.3 V. 

FIGURE 1-SWITCHING TIMES 
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TYPES SN54LS168, SN54LS169, SN54S168, SN54S169, 
SN74LS168, SN74LS169, SN74S168, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

BULLETIN NO. DL-S 7412068, MARCH 1974 



'LS168, 'S168 . . . SYNCHRONOUS UP/DOWN DECADE COUNTERS 
'LS169, 'S169 . . . SYNCHRONOUS UP/DOWN BINARY COUNTERS 



Programmable Look-Ahead Up/Down 
Binary/Decade Counters 

Fully Synchronous Operation for Counting 
and Programming 

Internal Look-Ahead for Fast Counting 
Carry Output for n-Bit Cascading 
Fully Independent Clock Circuit 



TYPE 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 


TYPICAL 
POWER 
DISSIPATION 


COUNTING 
UP 


COUNTING 
DOWN 


'LS168. 'LS169 
'S168. 'S169 


35 MHz 
70 MHz 


35 MHz 
55 MHz 


100 mW 
500 mW 



description 



SERIES SN54LS', SN54S' ... J OR W PACKAGE 
SERIES SN74LS', SN74S" ... J OR N PACKAGE 
(TOP VIEW) 



RIPPLE 
CARRY — 
VCC OUTPUT ' t 



OUTPUTS 
-A__ 



Qb 



II 



QC 



Qo 



ENABLE 

T LOAD 



15 _ 14 _ 13 _ 12 _ 11 



RIPPLE 
CARRY 
OUTPUT 



OA 



W _ 9 _ 



Qb 



oc 



OD 



ENABLE 
T 



ENABLE 
P 



B C 

— v — 



. ENABLE GND 

P" 



DATA INPUTS 



positive logic: see description 



These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting 
applications. The 'LS168 and 'S168 are decade counters and the 'LS169 and 'S169 are 4-bit binary counters. 
Synchronous operation is provided by having all flip-flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the count-enable inputs and internal gating. This mode of operation 
helps eliminate the output counting spikes that are normally associated with asynchronous (ripple-clock) counters. A 
buffered clock input triggers the four master-slave flip-flops on the rising (positive-going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (F and T) must be low to count. The direction of the count is determined by the level of the up/down input. 
When the input is high, the counter counts up; when low, it counts down. Input T is fed forward to enable the carry 
output. The carry output thus enabled will produce a low-level output pulse with a duration approximately equal to the 
high portion of the Qa output when counting up and approximately equal to the low portion of the Qa output when 
counting down. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the 
enable F or T inputs are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize 
transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, up/down), 
which modify the operating mode, have no effect until clocking occurs. The function of the counter (whether enabled, 
disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 



Series 54LS and Series 54S circuits are characterized for operation over the full military temperature range of -55°C to 
125°C; Series 74LS and Series 74S circuits are characterized for operation from 0°C to 70°C. 
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TYPES SN54LS168, SN54LS169, SN74LS168, SN74LS169, 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 





TYPES SN54S168, SN54S169, SN74S168. SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



functional block diagrams 
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TYPES SN54LS168, SN54S168, SN74LS168. SN74S168 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



'LS168, 'S168 DECADE COUNTERS 



typical toad, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 
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TYPES SN54LS169. SN54S169, SN74LS169. SN74S169 
SYNCHRONOUS 4 BIT UP/DOWN COUNTERS 



'LS169, 'S169 BINARY COUNTERS 



typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 



LOAD 



DATA 
INPUTS ' 



_r 



_r 



CLOCK 



U/D 



J - 

njilTLJiJiJTiTJiJiJ^rLJ^JirL 



—j 

P AND T L 



RIPPLE _ 
CARRY 
OUTPUT ~" 



13 



14 



I IK 



15 
■COUNT UP- 



( 2 
I*— INHIBIT 



15 14 
COUNT DOWN 



13 



LOAD 
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TYPES SN54LS168, SN54LS169, SN74LS168, SN74LS169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



schematics of inputs and outputs 



EQUIVALENT OF UP/DOWN. LOAD. 
ENABLE f, OR ENABLE P INPUTS 



v cc- 

INPUT • 



'it 



8.5 kn NOM 



» 6.7 kil NOM 



Enable T: R a 

Load: n aq • 

Enable P: R oq *■ 20 kil NOM 

U/D: R eq - 20 kil NOM 



EQUIVALENT OF EACH DATA INPUT 



vcc- 

INPOT. 



!17 kSl NOM 



ft 



(Each clock pulse provides 
a one-shot transient) 



EQUIVALENT OF CLOCK INPUT 



v C c- 



2.8 kn NOM 



20 kn NOM 



TYPICAL OF ALL OUTPUTS 

■ v cc 

ioo n NOM 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



7 V 
7 V 



Supply voltage, Vcc l xe Note 1 ) 

Input voltage * 

Operating free-air temperature range: SN54LS168. SN54LS169 -55 C to 125^0 

SN74LS168.SN74LS169 J C to 70 C 

Storage temperature range -65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 





SN54LS168 
SN54LS169 


SN74LS168 
SN74LS169 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 


ma 


Low-level output current, Iol 


4 


8 


mA 


Clock frequency, 'clock 


25 


25 


MHz 


Width of clock pulse, t w ( c | oc k) (high or low) (see Figure 1) 


25 


25 


ns 


Setup time, t xtU p (see Figure 1) 


Data inputs A, B, C, D 


15 


15 


ns 


Enable P or T 


20 


20 


Load 


25 


25 


Up/Oown 


30 


30 


Hold time at any input with respect to clock, thold ' see F '9" re " 


25° 


25° 


ns 


Operating free-air temperature, T/\ 


5b 125 


70 


°C 



Ofhe minimum hold time is 25 ns or as long as the clock input takes to rise from 0.8 V to 2 V, whichever is longer. 
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TYPES SN54LS168, SN54LS169, SN74LS168, SN74LS169 
SYNCHRONOUS 4 -BIT UP/DOWN COUNTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS168 
SN54LS169 


SN74LS168 
SN74LS169 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


— 


V||_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc-MIN, l|--18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC =MIN, V| H -2V, 
v IL" v IL max » 'OH " —400 iiA 


2.5 3.4 

t 


2.7 3.4 


V 


Vol Low-level output voltage 


VccMIN, 
V, H -2V, 
Vil " V|l max 


'OL ° 4 mA 


0.25 0.4 


0.25 0.4 


V 


IOL°8mA 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


A. B. C, D, P. U/D 


V C c - MAX, V| " 7 V 


0.1 


0.1 


mA 


Clock. T 


0.2 


0.2 


Load 


0.3 


0.3 


High-level 

l|H 

input current 


A. B, C. D. P. U/D 


V cc - MAX, V| =■ 2.7 V 


20 


20 


uA 


Clock, T 


40 


40 


Load 


60 


60 


1 Low-level 
,L input current 


A. B.C. D.P, U/D 


Vqc ° MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


Clock, T 


-0.8 


-0.8 


Load 


-1.2 


-1.2 


IqS Short-circuit output current§ 


V C C=MAX 


-6 -40 


-5 -42 


mA 


■CC Supply current 


V C c ° MAX, See Note 2 


20 34 


20 34 


mA 



*For conditions shown as MIN or MAX, usa the appropriate valuo specified under recommended operating conditions. 
*AII typical values are at v*cc *" 5 V, - 25°C. 
§Not more than ono output should be shorted at a time. 

NOTE 2: l cc is measured after applying a momentary 4.5 V, then ground, to the clock input with all other Inputs grounded and the output* 
open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER! 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*max 








25 


32 




MHz 


tPLH 


Clock 


Ripple 






23 


35 


ns 


tPHL 


carry 


C L H 15 pF, 
RL = 2 Ml. 
See Figures 2 and 3 
and Note 3 




23 


35 


tPLH 


Clock 


Any 




13 


20 




*PHL 


Q 




15 


23 


ns 


*PLH 


Enable T 


Ripple 




10 


14 




*PHL 


carry 




10 


14 


ns 


tPLH 


Up/Down 


Ripple 






17 


25 




»PHL<> 


carry 






19 


29 


ns 



^f max = Maximum clock frequency 

tPLH 3 propagation delay time, low-to-hfgh-level output. 

tpHL — propagation delay time, high-to-low-level output. 
Propagation delay tlmo from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the 

logic level of the up/down Input is changed, the ripple carry output will follow. If tho count is minimum (0), the ripple carry output 

transition will be In phase. If the count Is maximum (9 for 'LSI 63 or 15 for 'LS169), the ripple carry output will be out of phase. 
NOTE 3: Load circuit is shown on page S-88. 
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TYPES SN54S168. SN54S169, SN74S168, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



INPUT. 




Enable P" or T inputs: R oq = 1.4 kO NOM 
Other input*: R eq - 2.8 kfi NOM 



TYPICAL OF ALL OUTPUTS 




■v C c 



•OUTPUT 



m 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



7 V 
5.5 V 
5.5 V 



Supply voltage, Vcc ( see Note 4 ' 
Input voltage 

Interemitter voltage (see Note 5) 10 cn 

Operating free-air temperature range: SN54S168, SN54S169 (see Note 6) -55 C to 1 25 C 

SN74S168,SN74S169 C to 70 C 

„ ... -65°Cto150C 

Storage temperature range 

recommended operating conditions 





SN54S168 
SN54S169 


SN74S168 
SN74S169 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-1 


-1 


mA 


Low-level output current, Iql 


20 


20 


mA 


Clock frequency, f c |ock 


40 


40 


MHz 


Width of clock pulse, WJclockl^igh or low) (see Figure 1) 


10 


10 


ns 


Setup time, t^^p (see Figure 1) 


Data inputs A, B, C, D 


4 


4 


ns 


Enable P orT 


14 


14 


Load 


6 


6 


Up/Down 


20 


20 


Hold time at any input with respect to clock, t no ld (see Figure 1) 


1 


1 


ns 


Operating free-air temperature, T/\ (see Note 6) 


-55 125 


70 


°C 



NOTES: 4. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

5. This is the voyage between two emitters of a multiple-emitter transistor. For these circuits, this ratmg appl.es between «he count 

6. ^TsnSkSb or"sN54S169 in the W package operating at f rat-air temperatures above 91°C requires a heat sink that provides a 
thermal resistance from case to free-air, RgcA- of nox more tnan 26 C/w ' 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS t 


SN54S168 
SN54S169 


SN74S168 
SN74S169 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V|i_ Low-level input voltage 




0.8 


0.8 


V 


Vj Input clamp voltage 


V C c = MIN. l| = -18mA 


-1.2 


-1.2 


V 


v OH High-level output voltage 


V CC = MIN. V|h = 2V. 
V|L a 0.8V, Iqh ** — 1 mA 


2.5 3.4 


2.7 3.4 


V 


VOL Low-level output voltage 


V CC »MIN, V| H = 2V. 
V| L = 0.8V, l L = 20mA 


0.5 


0.5 


V 


1 1 Input current at maximum input voltage 


Vcc " MAX, V| = 5.5 V 


1 


1 


mA 


1 1 h High-level input current 


Enable T 


Vcc = MAX, V| = 2.7 V 


100 


100 


M 


Other inputs 


50 


50 


l||_ Low-level input current 


Enable T 


V C C = MAX, V| = 0.5V 


-4 


-4 


mA 


Other inputs 


-2 


-2 


'OS Short-circuit output current? 


V C C = MAX 


-40 -100 


-40 -100 


mA 


'CC Supply current 


Vcc = MAX, See Note 2 


100 160 


100 160 


mA 


Vcc = MAX, VV package 
T A =125°C only 


160 





* For conditions shown as M IN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: l cc is measured after applying a momentary 4.S V, then ground, to the clock input with all other inputs grounded and the outputs 
open. 



switching characteristics, VpC = 5 V, Ta = 25°C 



parameter! 


FROM 


TO 


TEST CONDITIONS 


UP/DOWN = 


HIGH 


UP/DOWN = 


LOW 


UNIT 




(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


'max 








40 


70 




40 


55 




MHz 


tPLH 


Clock 


Ripple 






14 


21 




14 


21 




*PHL 


carry 


C|_= 15 pF, 
R|_ = 280ft, 
See Figures 2 and 3 
and Note 7 




20 


28 




20 


28 


ns 


«PLH 


Clock 


Any Q 




8 


15 




8 


15 




l PHL 




11 


15 




11 


15 


ns 


tPLH 


Enable T 


Ripple 




7.5 


11 




6 


12 




tPHL 


carry 




15 


22 




15 


25 


ns 


tPLH<> 


Up/Down 


Ripple 






9 


15 




8 


15 




«PHL<> 


carry 






10 


15 




16 


22 


ns 



^f m ax = maximum clock frequoncy 

*PLH = propagation delay time, low-to-high-level output 

tPHL = propagation delay time, high-to-low-level output 
°Propagatlon delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the 

logic level of the up/down input is changed, the ripple carry output will follow. If the count Is minimum (0), the ripple carry output 

transition will bo in phase. If the count is maximum (9 for 'S168 or 15 for "S169), the ripple carry output will be out of phase. 
NOTE 7: Load circuit is shown on page S-87. 



TENTATIVE DATA SHEET 

This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54LS168, SN54LS169, SN54S168, SN54S169, 
SN74LS168, SN74LS169. SN74S168, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



PARAMETER MEASUREMENT INFORMATION 



CLOCK 
INPUT 



LOAD 
INPUT 



r*-'w{clock) — H 

I t+— 'w(clock) — •) 

~V f' V- f \ f 7 ' ... 



W— 'setup — 

' (active state) U_ thold 



'setup 



(inactive state) 



T 



•'setup 



'hold 



DATA INPUTS 
A, B, C, and D 



!/ i" 



ENABLE P or 
ENABLE T 



UP/DOWN 
INPUT 



,3V 



V 



3V 



V 




VOLTAGE WAVEFORMS 

NOTES' A The Input pulse, arc supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%. Z out * 50 
for 'LS168 and 'LS169, t r < 15 ns. t, < 6 ns, and for S168 and 'S169. t r < 2.5 ns. t, < 2.5 ns. 
B. For 'LS168and'LS169. V rof = 1 .3 V. for 'SI 68 and 'S169. V rof = 1.5 V. 

FIGURE 1-PULSE WIDTHS, SETUP TIMES, HOLD TIMES 



ENABLE T 
INPUT 



RIPPLE 
CARRY 
OUTPUT 



^1 



3V 



OV 



•'PHL 



'PLH 



•vol 



•vqh 



VOLTAGE WAVEFORMS 

NOTES: A The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz. duty cycle < 50%. Z out « 50 «; 

fo, 'l <!1fiS and 'LSI 69 t, < 15 ns. tf < 6 ns; and for 'SI 68 and -S^g, t r < 2.S ns. t f < 2.5 ns. 
B. !TlH ."5*HL frorf enable I input to ripple carry output assume that the counter is at the maximum count (Q A and O h.gh 

for 'LS168 and 'S168, all Q outputs high for 'LS169 and *S169). 
<~ en, *i ciAfl and 'LS169 V,«« " 1.3 V; for 'S168 and 'S169, V re f - 1.5 V. 

D Propaga fon de.a « "'from up/down to ripple carry must be measured with the counter a, either a minimum or a max.mum 
IZT^TZ^ of the'up/down input is changed, the ripple carry output win follow If the count , -"^jj^ 
ripple carry output transition will be in phase. If the count is maximum (9 for LS168 or 15 for LS169 and S169) tne npp, 
carry output will be ^^^^^^^ pELAY TIMES TO CARRY OUTPUT 
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TYPES SN54LS168, SN54LS169, SN54S168, SN54S169, 
SN74LS168, SN74LS169, SN74S168, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



PARAMETER MEASUREMENT INFORMATION 



L*-'w(clock) -J 



OUTPUT 

Qa 



3V 




UP-COUNT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse, arc supplied by a generator Kevins the follow!,* characteristic,: PBR < 1 MHz, duty cycle < 50%. Z out * 50 ft- 
for LS168 end TS169, t r < 15 ns. t f < 6 ns; end for S168 and 'S169. t r < 2.5 ns. t, < 2.5 ns. Vary PRR to measuVe f" 

S?S£ k° 8 "n T - " M tn+1 ° f ° r ,h ° ' LS1M ° nd ' S168 ' and Bt *"+16 for < h ° '"-S169 and S169. wherTt* i, the 

oit-tlme when ell outputs are low. 

C. For 'LS168 and 'LS169, V rof = 1.3 V; for 'S168 and 'S169. V ref = 1.5 V. 



FIGURE 3-PROPAGATION DELAY TIMES FROM CLOCK 
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TYPES SN54170, SN54LS170. SN74170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



BULLETIN NO. DL-S 7411349, MARCH 1974 



Separate Read/Write Addressing Permits 
Simultaneous Reading and Writing 

Fast Access Times . . . Typically 20 ns 

Organized as 4 Words of 4 Bits 

Expandable to 1024 Words of n-Bits 

For Use as: 
Scratch-Pad Memory 
Buffer Storage between Processors 
Bit Storage in Fast Multiplication Designs 

Open-Collector Outputs with Low 
Maximum Off-State Current: 
'170... 30 ix A 
'LS170. .. 100/i A 

SN54LS670 and SN74LS670 Are 
Similar But Have 3-State Outputs 



SN54170. SN54LS170 ... J OR W PACKAGE 
SN74170. SN74LS170 ... J OR N PACKAGE 
(TOP VIEW) 



WRI TE SELECT ENABLE OUTPUTS 
V CC ° ' W A W B " WRITE REAP " Q1 ° 2 

jiirijiniinj»iCT"i^ 



o 



01 W A W B Gn G R Q1 



03 04 Rn Ra Q* 03 



1 

31 



LifliniJLiniJtiJtir 



Q4 03. GNO 



fREAO SELECT OUTPUTS 



positive logic: see description 



description 



The '170 and 'LS170 MSI 1 6-bit TTL register files incorporate the equivalent of 98 gates. The register file is organized 
as 4 words of 4 bits each and separate on-chip decoding is provided for addressing the four word locations to either 
write-in or retrieve data. This permits simultaneous writing into one location and reading from another word location. 

Four data inputs are available which are used to supply the 4-bit word to be stored. Location of the word is determined 
by the write-address inputs A and B in conjunction with a write-enable signal. Data applied at the inputs should be m its 
true form. That is, if a high-level signal is desired from the output, a high level is applied at the data input for that 
particular bit location. The latch inputs are arranged so that new data will be accepted only if both internal address gate 
inputs are high. When this condition exists, data at the D input is transferred to the latch output. When the write-enable 
input G W ,is high, the data inputs are inhibited and their levels can cause no change in the information stored in the 
internal latches. When the read-enable input, Gr, is high, the data outputs are inhibited and remain high. 

The individual address lines permit direct acquisition of data stored in any four of the latches. Four individual decoding 
gates are used to complete the address for reading a word. When the read address is made in conjunction with the 
read-enable signal, the word appears at the four outputs. 

This arrangement-data-entry addressing separate from data-read addressing and individual sense line-eliminates recovery 
times, permits simultaneous reading and writing, and is limited in speed only by the write time (30 nanoseconds 
typical) and the read time (25 nanoseconds typical). The register file has a nondestructive readout in that data is not 
lost when addressed. 

All '170 inputs and all inputs except the read enable and write enable of the 'LS170 are buffered to lower the drive 
requirements to one Series 54/74 or Series 54 LS/74LS standard load, respectively. Input-clamping diodes minimize 
switching transients to simplify system design. High-speed, double-ended AND-OR-INVERT gates are employed for the 
read-address function and drive high-sink-current, open-collector outputs. Up to 256 of these outputs may be wire-AND 
connected for increasing the capacity up to 1024 words. Any number of these registers may be paralleled to provide 
n-bit word length. 

The SN54170 and SN54LS170 are characterized for operation over the fun military temperature range of -55°C to 
125°C; the SN74170 and SN74LS170are characterized for operation from 0°C to 70 C. 
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TYPES SN54170, SN54LSI70. SN74170. SN74LS170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



logic 



WRITE FUNCTION TABLE (SEE NOTES A, B, AND C) 



READ FUNCTION TABLE (SEE NOTES A AND D) 



WRITE INPUTS 


WORD 


W B W A 


G W 





1 


2 


3 


L L 


L 


Q = D 


Qo 


Qo 


Qo 


L H 


L 


Qo 


Q-D 


Qo 


Qo 


H L 


L 


Qo 


Qo 


Q = D 


Qo 


H H 


L 


Qo 


Qo 


Qo 


Q*D 


X X 


H 


Qo 


Qo 


Qo 


Qo 



READ INPUTS 


OUTPUTS 


R B Ra 


GR 


Q1 


Q2 


Q3 


Q4 


L L 


L 


W0B1 


W0B2 


WOB3 


W0B4 


L H 


L 


W1B1 


W1B2 


W1B3 


W1B4 


H L 


L 


W2B1 


W2B2 


W2B3 


W2B4 


H H 


L 


W3B1 


W3B2 


W3B3 


W3B4 


X X 


H 


H 


_ ! H 


H 


H 



A. H » high level, L - low level, X - irrelevant. 

B. (Q - D) - Tho four selected internal flip-flop output* will assume the states applied to the four external data input* 

C. Qo - the level of Q before the indicated input conditions were established 

D. WOB1 =» The first bit of word 0, etc. 



functional block diagram 



'170 




WRITf IN»UT 
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TYPES SN54170, SN54LS170, SN74170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



functional block diagram 



■LS170 




RF AD INPUT 

WRITt INPUT 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

7 V 

Supply voltage, Vcc (s ee Note 1 > 5 5 V 

Input voltage: '170 7V 

'LS170 * ' 55V 

Off-state output voltage: '170 _ v 

'LS170 c k°r*«iOK°r 

Operating free-air temperature range: SN541 70. SN54LS1 70 (see Note 2) - 55 f » 1 £J£ 

SN74170.SN74LS170 .?„ Ct ° 4 2«S 

... -65 Cto 150 C 

Storage temperature range 

NOTES' 1 Voltage values are with respect to network ground terminal. 

NOTES. 1. Vo.«»Q n54 « 7o ^ ^ w packogo operatjng ot (ree ajr tamporatures 8bova 105 c c roquire4 8 heat sink thot provides a thermal 

resistance from case to free air. RflCA of not moro ,han 38 C/W 
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TYPES SN54170, SN74170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



recommended operating conditions 





SN54170 


SN74170 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Vqh 


5.5 


5.5 


V 


Low-level output current, Iqi_ 


16 


16 


mA 


Width of write-enable or read-enable pulse, t w 


25 


25 


ns 


Setup times, high- or low-level data 
(see Figure 2) 


Data input with respect to 
write enable, tsetup(D) 


10 


10 


ns 


Write select with respect to 
write enable, tjetupfw) 


15 


15 


ns 


Hold times, high- or low-level data 
(see Note 3 and Figure 2) 


Data input with respect to 
write enable, t no | d ( D ) 


15 


15 


ns 


Write select with respect to 
write enable, t(, ld(W) 


5 


5 


ns 


Latch time tor new data, t| atcn (see Note 4) 


25 


25 


ns 


Operating free-air temperature range, (see Note 2) 


-55 125 


70 


°C 



NOTES: 2. An SN54170 In the W package operating at free-olr temperatures above 105°C requires a hoot sink thot provides a thermal 
resistance from case to free-olr, RflCA> °* noto more than 38°C/W. 

3. Write select setup time will protect the data written Into the previous address. If protection of data In the previous address is not 
required. t totup(w> can be ignored as any address selection sustained for the final 30 ns of the writo-enable pulse and during 
tholdjW) w »l result In data being written Into that location. Depending on the duration of the Input conditions, one or a number 
of previous addresses may have been written into. 

4. Latch time Is the time allowed for the internal output of the latch to assume the state of new data. See Figure 2. This Is Important 
only when attempting to read from a location Immediately after that location has received new data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP* MAX 


UNIT 


V| h High-level input voltage 




2 


V 


V| |_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V C c = MIN, l| = -12mA 


-1.5 


V 


'OH High-level output current 


V CC - MIN, Vqh = 5.5 V, 
V| H = 2V, V| L = 0.8V 


30 


MA 


Vql Low-level output voltsge 


V C c = MIN. V|H°2V, 
V|l = 0.8V, loL°16mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V CC = MAX, V| = 5.5V 


1 


mA 


1 1 h High-level input current 


V C c °MAX, V| = 2.4V 


40 


MA 


l|L Low-level input current 


V CC = MAX, V|=0.4V 


-1.6 


mA 


'CC Supply current 


V C C " MAX, 
See Note 5 


SN54170 


127S 140 


mA 


SN74170 


127§ 150 



♦For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 

+AII typical values are at Vcc " 5 v » T A " 25° C. 

§Typlcal supply current shown is an average for 50% duty cycle. 

NOTE 5: Maximum l cc it guaranteed for the following worst-case conditions: 4.5 V is applied to all data Input* and both enable inputs all 
address inputs are grounded, and all outputs are open. 
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TYPES SN54170, SN74170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
{OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


Read enable 


Any Q 


C L = 15 pF. 
R|_ = 400n. 
See Figures 1 and 2 


10 15 


ns 


tPHL 


20 30 


*PLH 


Read Select 


Any Q 


23 35 


ns 


tPHL 


30 40 


tPLH 
tPHL 


Write enable 


Any Q 


C L = 15 pF, 
R L = 400n, 
See Figures 1 and 3 


25 40 
34 45 


ns 


tPLH 


Data 


Any Q 


20 30 


ns 


tPHL 


30 45 



'*PLH = propagation delay time, low-to-high-level output 
tPHL ~ propagation delay time, high-to-low-leval output 



schematics of inputs and outputs 



*170 



'170 



EQUIVALENT OF EACH INPUT 



VCC 



4 left NOM 




TYPICAL OF ALL OUTPUTS 




c 



m 
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TYPES SN54LS170, SN74LS170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



recommended operating conditions 





SN54LS170 


SN74LS170 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Vqh 


5.5 


5.5 


V 


Low-level output current, Iql 


4 


8 


mA 


Width of write-enable or read-enable pulse, t w 


25 


25 


ns 


Setup times, high- or low-level data 
(see Figure 2) 


Data input with respect to 
write enable, t^^o) 


10 


10 


ns 


Write select with respect to 
write enable, tja tup (w) 


15 


15 


ns 


Hold times, high- or low-level data 
(see Note 3 and Figure 2) 


Data input with respect to 
write enable, t no ld<D) 


15 


15 


ns 


Write select with respect to 
write enable, t no ld(W) 


5 


5 


ns 


Latch time for new data, t| atcn (see Note 4) 


25 


25 


ns 


Operating free-air temperature range, 


-55 125 


70 


°C 



NOTES: 3. Wrlto-select setup time will protect tho data written Into the previous address. If protection of data in the previous address is not 
required, t^p^) con be ignored as any address selection sustained for the final 30 ns of tho write-eneble pulse and during 
'hold(W) w »' "»»u't in data being written Into that location. Depending on the input conditions, qne or a number of previous 
eddresses may have been written into. 
4. Latch time is tho time allowed for the internal output of the latch to assume tho state of new data. See Figure 2. This is Important 
only when attempting to read from a location Immediately after that location has received new data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS170 


SN74LS170 




MIN TYP* MAX 


MIN TYP* MAX 


UNIT 


V|h High-level input voltage 




2 


2 


V 


Vj |_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C C°MIN, l| = -18 mA 


-1.5 


-1.5 


V 


'OH High-level output current 


V CC = MIN, Vqh = 5.5 V. 
V| L = V| L max, V| H = 2V 


100 


100 


MA 


Vqi Low-level output voltaae 


V CC - MIN, 
V|H = 2V. 
V|l= V||_ max 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 






Iql = 8 mA 




0.35 0.5 


I Input current at 
' maximum input voltage 


Any D, R, or"WI 


V CC - MAX. V| = 7 V 


0.1 


0.1 


mA 


G R or G W 


0.2 


0.2 


■ | H High-level input current 


Any D, R, orW 


V CC = MAX, V| = 2.7 V 


20 


20 


MA 


G R orG w . 


40 


40 


l|L Low-level input current 


Any D, R, or W 


Vcc " MAX, V| " 0.4 V 


-0.4 


-0.4 


mA 


G R or G W 


-0.8 


-0.8 


■CC Supply current 


V cc = MAX, See Note 6 


25 40 


25 40 


mA 



*For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions 
♦All typical valuas are at Vcc " S V, T A - 25° C. 

NOTE 6: l cc is measured under the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address 
inputs are grounded, and all outputs are open. 
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TYPES SN54LS170. SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER ^ 



FROM 
(INPUT) 



TO 
(OUTPUT) 



TEST CONDITIONS 



MIN TYP MAX 



UNIT 



tPLH 



Read enable 



tPHL 



AnyQ 



tPLH 



Read select 



AnyQ 



tPHL 



C|_= 15 pF, 
R L = 2kn, 
See Figures 1 and 2 



20 



20 



25 



24 
"30" 



30 



30 



40 



40 
"45" 



tPLH 



Write enable 



AnyQ 



V»HL 



tPLH 



Data 



AnyQ 



tPHL 



Cl" 15 pF, 
R L -2kfl, 
See Figures 1 and 3 



26 



30 



22 



40 



45 



35 



^tPLH a propagation delay time, low-to-hlgh-toval output 
tPHL s propagation delay time, hlgh-to-low-lovol output 



schematics of inputs and outputs 



XS170 



EQUIVALENT OF EACH INPUT 
V C C 



INPUT 



t 



Any O. R, or W: R eq - 20 k« NOM 
G R orG w : Reg-IOkONOM 



•LS170 



TYPICAL OF ALL OUTPUTS 
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TYPES SN54170, SN54LS170, SN74T70, SN74LS170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



REVISED MARCH 1074 



PARAMETER MEASUREMENT INFORMATION 



vcc 



FROM OUTPUT 
UNDER TEST 



TEST 
POINT 



Cf_ Inctudot probe and Jig capacitance 
LOAD CIRCUIT 



FIGURE 1 



DATA INPUT 
0l.0I.O3.w04 
On Mow A) 



j — «| f— IwMIWl 
P* ■iiKii *i 



n 3 v 

^ OV 



VOLTAGE WAVEFORMS 
FIGURE 2 



I- H 



/I 



V 



I VOLTAGE WAVEFORM 1 



a: 



I: 



VOLTAGE WAVEFORM 2 
FIGURE 3 



NOTEs: A -^:ro^^^ 

B - s^ssritssisrjr " ,ow - whon meMurin ° d8tev — — - 

C ' .«b F M^° JLT T ' VT' Pr '° r ,0 th ° °' e « Ch ° f *" ° bOV8 1 tWtt ' both w,t0 «" d ™ d '"P«ts are 

.tebtlzod with W A - R A and W B - R B . During the test G R it low. 

O. Input waveform, are .upplied by generator, having the following characterise.: PRR < 1 MHz, Z out * 50 tl. duty cycle < 50% 
t r <10n.andtf < 10 n» for '170. and t, <1Sn«andt f < 6 n. for LS170 ' 
D. For '170, V rof - 1.5 V; for 'LS170, V rof - 1.3 V. 
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TYPES SN54S189, SN74S189 
64 BIT RANDOM-ACCESS MEMORIES WITH 3-STATE OUTPUTS 



BULLETIN NO. OL-S 7412107, MARCH 1974 



Schottky-Clamped for High-Speed Buffer/Scratchpad 
Memory Systems: 
Access from Chip-Enable Inputs . . . 12 ns Typ 
Access from Address Inputs . . . 25 ns Typ 

Three-State Outputs Drive Bus-Organized 
Systems and/or Highly Capacitive Loads 

• SN54S289, SN74S289 Are Functionally Equivalent, 
Have Open-Collector Outputs, and Replace 

Intel 3101A in Most Applications 

• SN54S189 Is Guaranteed for Operation Over 
the Full Military Temperature Range of 
-55°Cto 125°C 

• Compatible with Most TTL and DTL Logic Circuits 

• Chip-Enable Input Simplifies Word Expansion 

description 



SN54S189 ... J OR W PACKAGE 
SN74S189 ... J OR N PACKAGE 
(TOP VIEW) 



SELECT INPUTS 



15 _ 14 _ 13 _ 12 _ 11 _ 10 _ 9 



SELECT CHIP READ/ OATA OUTPUT DATA OUTPUT OND 
INPUT A ENABLE WRITE INPUT VI INPUT V2 



positive logic: see description 



These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) 
arrays organized as 16 words of four-bits each. They 

are fully decoded and feature a chip-enable input to simplify decoding required to achieve the desired system 
organization. The memories feature p-n-p input transistors that reduce the low-level input current requirement to a 
maximum of -0.25 milliamperes, only one-eighth that of a Series 54S/74S standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to compensate for added system decoding. 

The three-state output combines the convenience of an open-collector with the speed of a totem-pole output; it can be 
bus-connected to other similar outputs, yet it retains the fast-rise-time characteristic of the TTL totem-pole output. 
Systems utilizing data-bus lines with a defined pull-up impedance can employ the open-collector 'S289. 



write cycle 



The complement of the information at the data input is written into the selected location when both the ch.p-enable 
input and the read/write .input are low. While the read/write input is low, the outputs are in the high-impedance state. 
When a number of the 'S189 outputs are bus-connected, this high-impedance state will neither load nordnve the bus 
line but it will allow the bus line to be driven by another active output or a passive pull-up if desired. 



read cycle 



The stored information (complement of information applied at the data inputs during the write cycle) is available at the 
outputs when the read/write input is high and the chip-enable input is low. When the chip-enable mput is high, the 
outputs will be in the high-impedance state. 



TENTATIVE DATA SHEET 
This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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FUNCTION TABLE 



FUNCTION 


INPUTS 


OUTPUT 


CHIP 
ENABLE 


READ/ 
WRITE 


Write 

(Store Complement of Data) 


L 


L 


High Impedance 


Read 


L 


H 


Stored Data 


Inhibit 


H 


X 


High Impedance 



H - high level, L = low lovol, X = irrelevant 



The fast access time of the 'S189 makes it particularly attractive for implementing high-performance memory functions 
requiring access times on the order of 25 nanoseconds. The high capacitive-drive capability of the outputs permits 
expansion without additional output buffering. The unique functional capability of the 'S189 outputs being at a high 
impedance during writing combined- with the data inputs being inhibited during reading means that both data inputs 
and outputs can be connected to the data lines of a bus-organized system without the need for interface circuits. 

functional block diagram and schematics of inputs and outputs 



(i) 



(15) 



(14) 



(13) 



ADDRESS 
BUFFERS 



1-OF-16 
DECODERS 



64-BIT MEMORY 
MATRIX 
ORGANIZED 
16-X-4 



CHIP ENABLE (CE) 



(2) 



READ/WRITE (R/W) i2L 



WRITE AND SENSE 
AMPLIFIER CONTROL 



DATA INPUTS < 



(6) 



(10) 



(12) 



(5) 



(7) 



(9) 
Y3 



(11) 
Y4 



OUTPUTS 



EQUIVALENT OF EACH INPUT 



'cc- 



5_i_ 



CE: Rgq -■ 6 k(l NOM 
All Others: R^ = 4 kSl NOM 



TYPICAL OF ALL OUTPUTS 



58 n NOM 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc te e Note 1 ) 

Input voltage 

Off-state output voltage. .... 
Operating free-air temperature range: 



Storage temperature range 
recommended operating conditions 



7 V 

].......[ 5.5 V 

][,........ 5.5 V 

SN54S189 -55°Cto125^C 

SN74S189 0°C to 70°C 

-65"Cto150°C 





SN54S189 


SN74S189 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, loH 


2 


-6.5 


V 


Low-level output current, Iol 


16 


16 


mA 


Width of wrtte-enable pulse (read/write low), t w 


25 


25 


OS 


Setup time, t setup (see Figure 1) 


Address to read/write 


01 


01 


n< 


Data to read/write 


25; 


251 


Chip enable to read/write 


0J 


Ot 


Hold time, th |d (see Figure 1) 


Address from raad/write 


Ot 


Ot 


ns 


Data from read/write 


Ot 


Ot 


Chip enable from read/write 


Ot 


Ot 


Operating free-air temperature, 




-55 125 


70 





mne arrow indicates the tr.nsit.on of the read/write input used for reference: tfor the .ow-to-high transition. Ifor the high-to-low transition 

electrical characteristics over recommended operating free-air temperature ra nge (unless otherw.se noted) 

SN74S189 



PARAMETER 



V|h High-level input voltage 



V|l Low-level input voltage 



V| Input clamp voltage 



Vqh High-level output voltage 



VOL Low-level output voltage 



<OZH 



Off-state output current 
high-level voltage applied 



»0ZL 



Off-state output current 
low-level voltage applied 



"I 



Input current at maximum input voltage 



| (H High level input current 



l|L Low-level input current 



I OS Short-cir cuit output curren t?" 
Ice Supply current 



TEST CONDITIONS* 



Vcc " M,N - l| ° 18 rnA 



Vcc^ MIN . V IH = 2V, 
V| L * 0.8 V, Iqh ° MAX 



Vcc" MIN > V|H = 2V, 
V|i_ = 0.8V, l 0L = 16 mA 



V CC r MAX, V IH = 2 V . 
V|L»0.8V, Vq " 2.4 V 



V CC r MAX, V| H = 2V, 
V| L -=0 8V. Vq"0.5V 
Vcc * MAX. V|^5.5V 



V C C "MAX, V| = 2.7V 



V C C" MAX ' V| ° 5 v 



V CC " MAX 



Vcc " MAX, See Note 2 



SN54S189 



MIN TYPt MAX 



0.8 



- 1.2 



2.4 3.4 



0.5 



50 



-50 



-30 



-250 
-100 



75 



110 



MIN TYPt MAX 



UNIT 



-1.2 



2.4 3.2 



0.45 



50 



-50 



-250 



-30 



-100 

"TTo 



MA 



*iA 



mA 

"ma" 



ma 



mA 
mA 



W conditions shown as MIN or MAX. use the ppropri a «. va.ue specified undfcr recommended operating conditions. 

t All typical values are at V cc - 5 V. T A " 25 C 

§ Duration of the short-circuit should not exceed one second. 



374 
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switching characteristics over recommended operating ranges of Ta and Vcc (unless otherwise noted) 





PARAMETER 




TEST 


SN54S189 


SN74S189 


UNIT 








TYPt 


MAX 


TYPt 


MAX 


«PLH 


Propagation delay time, low-to-high-level output 


Access times 




25 


50 


25 


35 




«PHL 


Propagation delay time, high-to-low-level output 


from address 


C L = 30 pF, 
R|_ = 280 n. 
See Figure 1 


25 


50 


25 


35 


ns 


tZH 


Output enable time to high level 


Access times from 


12 


25 


12 


17 




«ZL 


Output enable time to low level 


chip enable 


12 


25 


12 


17 


ns 


t2H 


Output enable time to high level 


Sense recovery times 


22 


40 


22 


35 




»ZL 


Output enable time to low level 


from read/write 




22 


40 


22 


35 


ns 


tHZ 


Output disable time from high level 


Disable times from 


C L = 5pF, 
RL = 280n, 
See Figure 1 


12 


25 


12 


17 




*LZ 


Output disable time from low level 


chip enable 


12 


25 


12 


17 


ns 


«HZ 


Output disable time from high level 


Disable times 


12 


12 




«LZ 


Output disable time from low level 


from read/write 


12 


12 


ns 



t All typical values aro at Vqq " B V, T A = 25°C. 



PARAMETER MEASUREMENT INFORMATION 



vcc 



FROM OUTPUT 
UNDER TEST ' 




ADDRESS 
INPUTS 
(see Note Bl 



-IPHL— ») 



OUTPUT 

IS1 and S2 closed) 



NOTES: A. 

B. 
C. 
D. 



l«-tpLH-»| 



-3V 
-0V 



-Voh WAVEFORM 1 



-vol 



ACCESS TIME FROM ADDRESS INPUTS 
VOLTAGE WAVEFORMS 




WAVEFORM 2 
(SI open. S2 closed 

too Note A) 

tHZ-N*" ^ »0V 
ACCESS (ENABLE) TIME AND DISABLE TIME FROM CHIP ENABLE 
VOLTAGE WAVEFORMS 



Wh^ ZT"T a H e !° V l i meS ! r ° m " ddre " ' npUM ' the chlp " ntbla ""> ut '» low «* '«"<• read/write Input is M B h 

Tput t,m rI r0 K m Chi 1 POn ° b,a the '"P"«* «• steady-state and the read/write Rut „ hlgh . 

and Z ou " Io n PP V " 10 98nerat0rS haVinB ,h ° ,0 "° Win9 <r < 2.5 ns. t f < 2 5 n,. PRR < , MHz, 



FIGURE 1 
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Parallel Inputs and Outputs 
Four Operating Modes: 

Synchronous Parallel Load 

Right Shift 

Left Shift 

Do Nothing 

Positive Edge-Triggered Clocking 
Direct Overriding Clear 



SN54194. SN54LS194A. SN54S194 . 
SN74134. SN74LS194A, SN74S194 . 

(TOP VIEW) 



. J OR W PACKAGE 
. J OR N PACKAGE 



TYPE 
'194 

'LS194A 
*S194 



TYPICAL 
MAXIMUM 

CLOCK 
FREQUENCY 
36 MHz 
36 MHz 
105 MHz 



TYPICAL 
POWER 
DISSIPATION 

195 mW 
75 mW 
425 mW 



description 



vcc Qa Qb °c Qd clock si 



16 . 15 . 14 . 13 . 12 . 11 . 10 . 9 



—Q — 

CLOCK 



Qa Qb Oc Qd 

CLEAR 

R A B C D 



B 



CLEAR SHIFT / 

RIGHT ^- * 

SERIAL PARALLEL INPUTS 
INPUT 



, SHIFT GNO 
LEFT 
SERIAL 
INPUT 



positive logic: see function table 



These bidirectional shift registers are designed to incorporate virtually all of the features a system des.gner may want in 
a shift register. The circuit contains 46 equivalent gates and features parallel inputs, parallel outputs, right-shift and 
left-shift serial inputs, operating-mode-control inputs, and a direct overriding clear line. The register has four distinct 
modes of operation, namely: 

Parallel (broadside) load 
Shift right (in the direction Qa toward Qq) 
Shift left (in the direction Qq toward Qa). 
Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying the four bits of data and taking both mode control inputs SO 
and SI. high. The data are loaded into the associated flip-flops and appear at the outputs after the posit.ve transition 
of the clock input. During loading, serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising edge of the clock pulse when SO is high and I SI is low. Serial 
data Yd? this mode is entered at the shift-right data input. When SO is .ow and S1 is high, data sh.fts left synchronously 
and new data is entered at the shift-left serial input. 

Clocking of the flip-flop' is inhibited when both mode control inputs are low. 
SN54194/SN74194 should be changed only while the clock input is high. 



The mode controls of the 



INPUTS 


OUTPUTS 


CLEAR 


MODE 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb °c 


Qd 


S1 


SO 


LEFT 


RIGHT 


A 


B 


c 


D 


L 


X 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L L 


L 


H 


X 


X 


L 


X 


X 


X 


X 


X 


X 


Qao 


Qbo q co 


Qdo 


H 


H 


H 




X 


X 


a 


b 


c 


d 


a 


b c 


d 


H 


L 


H 




X 


H 


X 


X 


X 


X 


H 


QAn Q Bn 


QCn 


H 


L 


H 




X 


L 


X 


X 


X 


X 


L 


QAn QBn 


QCn 


H 


H 


L 




H 


X 


X 


X 


X 


X 


QBn 


QCn QDn 


H 


H 


H 


L 




L 


X 


X 


X 


X 


X 


QBn 


QCn QDn 


L 


H 


L 


L 


X 


X 


X 


X 


X 


X 


X 


Qao 


Qbo q co 


Qdo 



H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input, including tran- 
sitions) 

t = transition from low to high level 
a, b, c, d = the level of steady-state input at 
inputs A, B, C, or D, respectively. 

Qao- q bo. Q co- q do ' ,h8 level of q a- 

q b< Q c , or Qq, respectively, before the 
indicated steady-state input conditions 
were established. 

QAn. Q Bn. °Cn. QDn " « h0 lovo ' of Q A- 
q b , Q c , respectively, before the most- 
recent t transition of the clock. 
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functional block diagrams 



'194 



SHIFT 
RIGHT 

SERIAL f 
INPUT 



PARALLEL INPUTS 




PARALLEL OUTPUTS 



«O0€ 
CONTROL 
INPUTS 



SHIFT 

RIGHT PI 
SERIAL 

input 




'LS194A. 'S194 

PARALLEL INPUTS 






win • 

m LEFT 
SERIAL 
INPUT 



PARALLEL OUTPUTS 
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typical clear, load, right-shift, left -shift, inhibit, and clear sequences 
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schematics of inputs and outputs 



'194 



EQUIVALENT OF EACH INPUT 



vcc- 




Clock input: Rgg -4kfi NOM 
All other Inputs: R eq - 6 kfl NOM 



TYPICAL OF ALL OUTPUTS 




100 n NOM 



■OUTPUT 



'LSI 94 A 



EQUIVALENT OF R, L, 
A. B. C, OR D INPUT 



Vcc- 

IS kSl NOM; 
INPUT » J | 



t 



EQUIVALENT OF CLEAR, 
CLOCK, SO. OR SI INPUT 



'cc- 



17 k» NOM : 
INPUT- ■ » J H 



TYPICAL OF ALL OUTPUTS 




ioo n NOM 



'S194 



EQUIVALENT OF EACH INPUT 




Clear, shift/load: R oq >4kR NOM 
All other inputs: R oq - 2.8 kSl NOM 



TYPICAL OF ALL OUTPUTS 




so n NOM 



•OUTPUT 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 7V 

Input voltage o • 5 - 5 v 

Operating free-air temperature range: SN54194 -55 C to 125 C 

SN74194 0°Cto70 o C 

Storage temperature range -65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 







SNS4194 


SN74194 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-800 


-800 


PA 


Low-level output current, Ipi, . 


16 


16 


mA 


Clock frequency, f C | 0C k 


25 


25 


MHz 


Width of clock or clear pulse, t w 


20 


20 


ns 


Setup time, t MtU p 


Mode control 


30 


30 


ns 


Serial and parallel data 


20 


20 


ns 


Clear inactive-state 


25 


25 


ns 


Hold time at any input, t n0 !d 








ns 


Operating free-air temperature, T*a 


-55 125 


70 


A C 


electrical characteristics over recommended operating free-air temp 


erature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54194 
MIN TYP* MAX 


SN74194 
MIN TYP* MAX 


UNIT 


V| H High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


V C c = MIN, l| = -12mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V C c=MIN, V| H = 2V, 
V|L = 0.8V, Ioh= -800 mA 


2.4 3.4 


2.4 3.4 


V 


Vqi_ Low-level output voltage 


Vcc = MIN - V|H = 2V, 
V|l = 0.8V, loL =16mA 


0.2 0.4 


0.2 0.4 


V 


l| Input current at maximum input voltage 


Vcc " M AX, V| = 5.5 V 
V C C = MAX, V| = 2.4V 


1 

40 


1 

40 


mA 
MA 


l|H High-level input current 
IlL Low-level input current 


V C C " MAX, V| = 0.4 V 


-1.6 


-1.6 


mA 


Iqs Short-circuit output current? 


Vcc " MAX 


-20 -57 


-18 -57 


mA 


■CC Supply current 


Vcc = MAX. See Note 2 


39 63 


39 63 


mA 



t F or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at Vcc " 5 v > T A - 25 c> 

§ Nat mora than one output should be shorted at a time. , 
NOTE 2: With an output, open, inputs A through D grounded, and 4.5 V applied to SO. S1 . dear, and the serial inputs. I cc ,s tested with a 
momentary GND, then 4.5 V applied to clock. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 



TEST CONDITIONS 



MIN TYP MAX 

25 



UNIT 

MHz 



f max Ma ximum clock frequency _ 

tpHL Propagatio n delay time, high-to-low-level output from clear 
tPLH Propagation de lay time, low-to-high-level output from clock 
tpHL Propagation delay time, high-to-low-tevel output from clock 



C|_= 15 pF, 
R L = 400 n. 
See Figure 1 



36 



19 



30 



14 



22 



26 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS194A -55°Cto125°C 

SN74LS194A o"C to 70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 









SN54LS194A 


SN74LS194A 






MtN NOM MAX 


MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 


MA 


Low-level output current, Iql 


4 


8 


mA 


Clock frequency, f c | ck 


25 


25 


MHz 


Width of clock or clear pulse, l w 


20 


20 


IIS 


Setup time, t^,^ 


Mode control 


30 


30 


ns 


Serial and parallel data 


20 


20 


ns 


Clear inactive-state 


25 


25 


ns 


Hold time at any input, th |,j 








ns 


Operating free-air temperature, Ta 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise nol 


ted) 

UNIT 


PARAMETER 


TEST CONDITIONS* 


SN54LS194A 


SN74LS194A 


MIN TYPt MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V CC = MIN, V| H -2V, 
v IL =v IL max . 'OH -400 jiA 


2.5 3.5 


2.7 3.5 


V 


Vql Low-level output voltage 


V C C = MIN, V| H "2V, 
V|l = V||_ max 


'OL ~ 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 8 mA 




0.35 0.5 


1 Input current at 
' maximum input voltage 


V C C ° MAX, V| - 7 V 


0.1 


0.1 


mA 


■ | h High-level input current 


V C C = M AX, V| = 2.7 V 


20 


20 


MA 


Low-level input current 


V C C ° MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


■OS Short-circuit output current § 


Vcc "= MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


Vcc = MAX, See Note 2 


15 23 


15 23 


mA 



For conditions shown as MIN or MAX, use the appropriate value specified under recommonded operating conditions. 
♦ All typical values are at Vq c = S V. T A « 25°C. 
§Not more than one output should be shorted at a time. 



2: With all outputs open, inputs A through D grounded, and 4.5 V applied to SO, SI, clear, and the serial inputs, l cc is tested with a 
momentary GND, then 4.5 V, applied to clock. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max Maximum clock frequency 


C L - 15 pF, 
R L =2kft. 
See Figure 1 


25 36 


MHz 


l PHL Propagation delay time, high-to-low-level output from clear 


19 30 


ns 


tPLH Propagation delay time, low-to-high-level output from clock 


14 22 


ns 


*PHL Propagation delay time, high-to-low-level output from clock 


17 22 


ns 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V<x ( see Note 1 ) 7 V 



Input voltage 



5.5 V 



Operating free-air temperature range: SN54S194 -55 Cto125^C 

SN74S194 0°Cto70°C 

Storage temperature range _65 C to 1 50 C 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54S194 
MIN NOM MAX 


SN74S194 
MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IfjH 


-1 


-1 


mA 


Low-level output current, Iql 


20 


20 


mA 


Clock frequency, 'clock 


70 


70 


MHz 


Width of clock pulse, t w ( c lock) 


7 


7 


ns 


UUirith ni clpnr nulcR — .^1 


12 


1 2 




Setup time, t^tup 


Mode control 


11 


11 


ns 


Serial and parallel data 


5 


5 


ns 


Clear inactive-state 


9 


9 


ns 


Hold time at any input, thold 


3 


3 


ns 


Operating free-air temperature, T A 


-55 125 


70 


°c 


electrical characteristics over recommended operating free-air temp 


erature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54S194 
MIN TYP* MAX 


SN74S194 
MIN TYP* MAX 


UNIT 


V|h High-level input voltage 




2 

0.8 


2 

0.8 


V 
V 


Vil Low-level input voltage 
V| Input clamp voltage 


Vcc * M,N . l|--18mA 


-1.2 


-1.2 


V 


v OH High-level output voltage 


V CC = MIN, V|H-2V, 
V| L = 0.8V, loH' ~ 1 mA 


2.5 3.4 


2.7 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN . V IH"2V, 
V| L = 0.8V, l L" 20mA 


0.5 


0.5 


V 


l| Input current at maximum input voltage 


V CC = MAX, V| = 5.5 V 


1 


1 


mA 


llH High-level input current 


Vcc " MAX, v l " 2 4 V 


50 

-2 


50 
-2 


M A 
mA 


IlL Low-level input current 
los Short-circuit output currents 


Vcc =MAX - V| = 0.4V 

v C c - MAX 


-40 -100 


-40 -100 


mA 


Icq Supply current 


Vcc = MAX, S* 8 Note 2 


85 135 


85 135 




V C C = MAX, 
T A = 125°C. 
See Note 2 


W package 


110 




mA 



t F or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at V cc - 5 V, T A - 25 C. „ , 

§Not more than one output should be shorted at a time, and duration of short-circuit shou.d not exceed one second 

NOTE 2: With all outputs open, input. A through D grounded, and 4.5 V applies to SO, SI. clear, and the serial input,, l CC '* tested with a 
momemtary GND, then 4.5 V, applied to clock. 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'max Maximum clock frequency 


C L = 15 pF, 
Rj_ = 280 n. 
See Figure 1 


70 


105 




MHz 


tPHL Propagation delay time, high-to-low-level output from clear 




12.5 


18.5 


ns 


tPLH Propagation delay time, low-tc-high-level output from clock 


4 


8 


12 


ns 


tPHL Propagation delay time, high-to-low-level output from clock 


4 


11 


16.5 


ns 
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TYPES SN54194. SN54LS194A. SN54S194, 

SN74194. SN74LS194A. SN74S194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 



PARAMETER MEASUREMENT INFORMATION 



OUTPUT q 




l(See Note C) 

C L = 15 pF 
(See Note B) 



LOAD FOR OUTPUT UNDER TEST 



TEST TABLE FOR SYNCHRONOUS INPUTS 



DATA INPUT 
FOR TEST 


S1 SO 


OUTPUT TESTED 
(SEE NOTE E) 


A 
B 
C 
D 

L Serial Input 
R Serial Input 


4.5 V 4.5 V 
4.5 V 4.5 V 
4.5 V 4.5 V 
4.5 V 4.5 V 
4.5 V V 
V 4.5 V 


Q-A at tn+1 
O-B at l n+1 
°C at t n +l 
Qp at t n +l 
QA at t n+4 
Q D a» t n+4 




NOTES: A. The clock pulte generator has the following characteristics: Z out * 50 O end PRR «S 1 MHz, For '194. t r < 7 ns and t f < 7 ns. 
For 'LS194A, t r < 15 ns and t f < 6 ns. For 'S194, t r < 2.5 ns and tf < 2.5 ns. When testing f mox , very PRR. 

B. C|_ includes probe and jig capacitance. 

C. All diodes era 1N3064 or 1N916. 

D. A clear pulso is applied prior to each test. 

E. For '194 and 'S194. V ra f = 1.5 V; for 'LS194A. V ref - 1.3 V. 

F. Propagation delay times (t PL H end t PHL ) ere measured at t n+1 . Proper shifting of data is verified et t n+4 with a functional tost. 

G. t n - bit time before clocking transition. 
tn+1 " bit time after one clocking transition. 
t n+ 4 - bit tlmo after four clocking transitions. 

FIGURE 1-SWITCHING TIMES 
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TYPES SN54195, SN54LS195A. SN54S195. 
SN74195. SN74LS195A. SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 

BULLETIN NO. DL-S 7411820, MARCH 1974 



Synchronous Parallel Load 

Positive-Edge-Triggered Clocking 

Parallel Inputs and Outputs from 
Each Flip-Flop 

Direct Overriding Clear 

J and K Inputs to First Stage 

Complementary Outputs from Last Stage 

For Use in High-Performance: 
Accu mu lators/Processors 
Serial-to-Parallel, Parallel-to-Serial Converters 



SN54195, SN54LS195A, SN54S195 ... J OR W PACKAGE 
SN74195, SN74LS195A, SN74S195 ... J OR N PACKAGE 
(TOP VIEW) 



description 



These 4-bit registers feature parallel inputs, parallel 
outputs, J-K serial inputs, shift/load control input, 
and a direct overriding clear. All inputs are buffered 
to lower the input drive requirements. The registers 
have two modes of operation: 

Parallel (broadside) load 

Shift (in the direction Qa toward Qq) 



OUTPUTS 

A 



q b 



Qd 



_ \ SHIFT/ 

OD clock load 



15 _ 14 _ 13 _ 12 _ 11 _ 10 _ 9 



Qa Qb 



Qc 



% C 



SHIFT/ 
LOAD 



SERIAL INPUTS 



v 

PARALLEL INPUTS 



positive logic: see function table 



TYPE 

'195 

'LS195A 
■S195 



TYPICAL 
MAXIMUM CLOCK 
FREQUENCY 
39 MHz 
39 MHz 
105 MHz 



TYPICAL 
POWER 
DISSIPATION 

195 mW 
70 mW 
350 mW 



Parallel loading is accomplished by applying the four 
bits of data and taking the shift/load control input 

low. The data is loaded into the associated flip-flop and appears at the outputs after the positive transition of the clock 
input. During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load control input is high. Serial data for this mode is entered at 
the J-K inputs. These inputs permit the first stage to perform as a J-K, D-, or T-type flip-flop as shown in the function 
table. 

The high-performance 'S195, with a 105-megahertz typical maximum shift-frequency, is particularly attractive for very- 
high-speed data processing systems. In most cases existing systems can be upgraded merely by using this 
Schottky-clamped shift register. 



FUNCTION TABLE 



INPUTS 





SHIFT/ 


CLOCK 


SERIAL 


PARALLEL 


Qa Qb q c q d °d 


CLEAR 


LOAD 


J K 


A B C D 


L 


X 


X 


X X 


X X X X 


L L L L H 


H 


L 


t 


X X 


abed 


a b c d d 


H 


H 


L 


X X 


X X X X 


Qao q bo °co q do Qdo 


H 


H 


t 


L H 


X X X X 


O-AO Q A0 Q Bn QCn QCn 


H 


H 


t 


L L 


X X X X 


L QAn °Bn QCn QCn 


H 


H 


t 


H H 


X X X X 


H QAn QBn QCn QCn 


H 


H 


t 


H L 


X X X X 


QAn QAn Qfin QCn QCn 



OUTPUTS 



H - high level (steady state) 
L « low level (steady state) 
X = irrelevant (any input, including transitions) 
t = transition from low to high level 
a, b, C, d - the level of steady-state input at A, B, 
C. or D, respectively 

Qao- q bo- q co- q do " the l8vel of Q A' q b- q c- 

or Qq, respectively, be- 
fore the indicated steady- 
state input conditions 
were established 

QAn- Q Bn- Q Cn " the level of Q A> Q B- or Q C 
respectively, before the most- 
recent transition of the clock 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 « DALLAS. TEXAS 7S222 



S-223 



TYPES SN54195, SN54LS195A, SN54S195, 

SN74195, SN74LS195A, SN74S195 

4-BIT PARALLEL-ACCESS SHIFT REGISTERS 



functional block diagram 



SERIAL 

INPUT PARALLEL INPUTS 



CLOCK- 
CLEAR. 




T This connection is made on '195 only. 



typical clear, shift, and load sequences 




PARALLEL 
DATA < 
INPUTS 



OUTPUTS <J 



LOAD 
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TYPES SN54195, SN54LS195A, SN54S195. 
SN74195, SN74LS195A, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 



schematics of inputs and outputs 



'195 



EQUIVALENT OF EACH INPUT 



v C c- 




Clock input: R^ - 4 kll NOM 
All other inputs: R oq - 6 kSl NOM 



TYPICAL OF ALL OUTPUTS 




ioo n NOM 



'LS1S5A 



EQUIVALENT OF J. K. 
A, B, C, OR D INPUT 




t 



EQUIVALENT OF CLEAR. 
CLOCK, OR SHIFT/LOAD 
INPUT 



17 k«< 



INPUT- 



t 



TYPICAL OF ALL OUTPUTS 

VCC 

100 SI NOM 




rh 



'S195 



EQUIVALENT OF EACH INPUT 




Clear, shift/load: R eq - 4 kll NOM 
All other inputs: R eq - 2.8 k« NOM 



TYPICAL OF ALL OUTPUTS 

■v C c 

50 CI NOM 




Texas Instruments 

INCORPORATED 
POST OFFICE BOX SOI2 • DALLAS. TEXAS 75222 



TYPES SN54195, SN74195 

4-BIT PARALLEL-ACCESS SHIFT REGISTERS 

REVISED MARCH 1974 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (sbg Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54195 — 55°Cto125°C 

SN74195 .• 0°Cto70°C 

Storage temperature range -65°Cto150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 



recommended operating conditions 





. SN54195 


SN74195 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-800 


-800 


MA 


Low-level output current, IrjL 


16 


16 


mA 


Clock frequency, f c lock 


30 


30 


MHz 


Width of clock input pulse, t w ( c | oc k) 


16 


16 


ns 


Width of clear input pulse, t w (clear) 


12 


12 


ns 


Setup time, t^tup (see Figure 1 ) 


Shift/load 


25 


25 




Serial and parallel data 


20 


20 


Clear inactive-state 


25 • 


25 


Shift/load release time, t re | e3se (see Figure 1) 


10 


10 


ns 


Serial and parallel data hold time, t n0 !d < see Figure 1) 








ns 


Operating free-air temperature, Ta 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise nol 


ted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|n High-level input voltage 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC =MIN. 1 1 = — 1 2 mA 


-1.5 


V 


v OH High-level output voltage 


V CC -MIN, V| H = 2V, 
V| L =0.8V, loH = -800pA 


2.4 3.4 


V 


v OL Low-level output voltage 


V CC = MIN, V| H = 2V, 
V| L = 0.8V, loL°16mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


Vcc " MAX, V| = 5.5 V 


1 


mA 


l|H High-level input current 


Vcc ° MAX, V| = 2.4 V 


40 


*A 


1 il Low-level input current 


Vcc " M AX, V| = 0.4 V 


-1.6 


mA 


'OS Short-circuit output current!) 


Vcc "MAX 


SN54195 


-20 -57 


mA 


SN741S5 


-18 -57 


ICC Supply current 


Vcc ° MAX, See Note 2 


39 63 


mA 



'For conditions shown as MIN or MAX, usa the appropriate value spocifled under rocommondod operating conditions. 

$AII typical values are at V(^ c = 5 V. T A = 25°C. 

8 Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open, shift/load grounded, and 4.5 V applied to tho J, K, and data inputs. I cc is measured by applying a 
momentary ground, followed by 4.5 V, to clear and then applying a momentary ground, followed by 4.5 V. to clock. 

switching characteristics, Vcc = 5 V, Ta = 2B°C 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'max Maximum clock frequency 


C L = 15pF, 
Ri_ = 400 n. 
See Figure 1 


30 


39 




MHz 


'PHL Propagation delay time, high-to-low-level output from clear 




19 


30 


ns 


*PLH Propagation delay time, low-to-high-level output from clock 




14 


22 


ns 


tPHL Propagation delay time, high-to-low-level output from clock 




17 


26 


ns 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note D 

Input voltage 

Operating free-air temperature range 



7V 

7 V 

SN54LS195A -55°Cto125°C 

SN74LS195A ?° Cto7 °I C 

Storage temperature range -65 C to 150 C 

NOTE 1 : Voltage values era with respect to network ground terminal. 

recommended operating conditions 







SN54LS195A 




UNIT 




MIN NOM MAX 


MIN MOM MAX 


Supply voltage, Vcc 


4.S S 5.5 


4.75 6 5.25 


V 


High-level output current, IfjH 


-400 


—400 




Low-level output current, loL 


4 


8 


mA 


Clock frequency, f clock 


20 


20 


MHz 


Width of clock or clear pulse, ty^dock) 


16 


16 


ns 


Width of clear input pulse, Wdear) 


12 


12 


ns 


Setup time, tj etup (see Figure 1) 


Shift/load 


25 


zo 




Serial and parallel data 


15 


I o 


Clear inactive-state 


25 


25 


Shift/load release time, t re i ease (see Figure 1) 


10 


10 


ns 


Serial and parallel data hold time, t ho ld I s6 * Figure 1) 








ns 


Ooeratina free-air temDerature. Ta 


-55 125 


70 


°c 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise no1 


ted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS195A 


SN74LS19SA 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C C = M,N ' l| = -18 mA 


-1.5 


-1.5 


V 


Voh High-level output voltage 


Vcc = MIN ' V|h = 2V, 
V|L = V|Lmax, Iqh = -400 mA 


2.5 3.4 


2.7 3.4 


V 


Vol Low-level output voltage 


Vcc^M'N. V| H °2V, 
Vil = V|Lmax 


Iql " 4 mA 


0.25 0.4 


0.25 0.4 


V 


'OL " ^ niA 




0.35 0.5 




Input current at 

maximum input voltage 


V CC = MAX, V| = 7 V 


0.1 


0.1 


mA 


l )H High-level input current 


V CC = MAX, V| = 2.7 V 


20 


20 


MA 


IlL Low-level input current 


V C C = MAX - V l = 4 V 


-0.4 


-0.4 


mA 


Iqs Short-circuit output current § 


Vcc = MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


Vcc = MAX > See Note 2 


14 21 


14 21 


mA 



'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vgc = 5 V. T A = 25 C. 

§ Not more than one output should be shorted at a time. — ,„;.., „ nm .«i„» 

NOTE 2: With all outputs open, shift/load grounded, and 4.5 V appl.ed to the J. K. and data input, l cc is measured by applying a momentary 
ground, followed by 4.5 V. to clear and then applying a momentary ground, followed by 4.5 V. to clocK. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


•max Maximum clock frequency 


C L - 15 pF, 
R L = 2 k«. 
See Figure 1 


30 39 


MHz 


tPHL Propagation delay time, high-to-low-level output from clear 


19 30 


ns 


tPLH Propagation delay time, low-to-high-level output from clock 


14 22 


ns 


tPHL Propagation delay time, high-to-low-level output from clock 


17 26 


ns 



TENTATIVE DATA 

This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note D 7V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S195 — 55°Cto125°C 

SN74S195 0°Cto70°C 

Storage temperature range — 65°Cto 150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54S195 


SN74S195 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-1 


-1 


mA 


Low-level output current, Iol 


20 


20 


mA 


Clock frequency, f C | 0CK 


70 


70 


MHz 


Width of clock input pulse, ^(dock) 


7 


7 


ns 


Width of clear input pulse, tyn^ear) 


12 


12 


ns 


Setup time, t^tup (see Figure 1) 


Shift/load 


11 


11 


ns 


Serial and parallel data 


5 


5 


Clear inactive-state 


9 


9 


Shift/load release time, t^eg^ (see Figure 1) 


6 


6 


ns 


Serial and parallel data hold time, thoid < see Figure 1) 


3 


3 


ns 


Operating free-air temperature, 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP* MAX 


UNIT 


Vm High-level input voltage 




2 


V 


V|(_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| - -18 mA 


-1.2 


V 


Vqh High-level output voltage 


V CC = MIN, V|h = 2V, 
V|L"0.8V, loH°-1mA 


SN54S195 


2.5 3.4 


V 


SN74S195 


2.7 3.4 


Vol Low-level output voltage 


Vcc ° MIN > V|H = 2 V, 
V| L = 0.8V, l L = 20mA 


0.5 


V 


l| Input current at maximum input voltage 


V C C ° MAX, V| = 5.5 V 


1 


mA 


l|H High-level input current 


V C C - MAX, V| = 2.7 V 


50 


**A 


Low-level input current 


V C c " MAX, V| - 0.5 V 


-2 


mA 


• OS Short-circuit output current § 


Vcc ° MAX 


-40 -100 


mA 


ICC Supply current 


Vcc ° MAX, See Note 2 


SN54S195 


70 99 


mA 


SN74S195 


70 109 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at V^c = 5 V. = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open, shift/load grounded, and 4.S V applied to the J, K, and data inputs, l cc is measured by applying a momentary 
ground, followed by 4.5 V, to clear, and then applying a momentary ground, followed by 4.5 V, to clock. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max Maximum clock frequency 


C|_= 15pF, 
RL= 280 n. 
See Figure 1 


70 105 


MHz 


*PHL Propagation delay time, high-to-low-level output from clear 


12.5 18.5 


ns 


( PLH Propagation delay time, low-to-high-level output from clock 


8 12 


ns 


tpHL Propagation delay time, high-to-low-level output from clock 


11 16.5 


ns 
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PARAMETER MEASUREMENT INFORMATION 

OUTPUT V CC 

;R|_ (See Noted 

FROM OUTPUT 
UNDER TEST 




LOAD FOR OUTPUT UNDER TEST 




NOTES- A The clock pulse generator has the following characteristics: Z out - 50 and PRR < 1 MHz. For '195. t r < 7 ns and t f < 7 ns. 
For 'LS195A. t r < 1 5 ns and t f < 6 ns. For 'S195, t r - 2.5 ns and t f = 2.5 ns. When tasting f max , vary the clock PRR. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1N3064. 

D. A clear pulse is applied prior to each test. 

E For '195 and 'S195 V rB f » 1.5 V; for 'LS195A, V ro f - 1.3 V. 

p" Propagation delay time, (t PLH end tp HL > «• measured at t n+1 . Proper shifting of data is verified at t n+4 with a functional test. 

G. J and K inputs are tested the same as data A, B, C. and D inputs except thet shift/load input remains high. 

H. t n = bit time before clocking transition. 
t n+ i = bit time after one clocking transition. 
t n+ 4 = bit time after four clocking transitions. 

FIGURE 1— SWITCHING TIMES 



, 4 PRINTED IN U S A 

Tl (onnol oisume any responsibility for any circuits shown 
of represent thol they ore free from potent infringement. 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN ANO TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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256-BIT RANDOM-ACCESS MEMORY WITH 3-STATE OUTPUT 
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Plug In Replacement for SN74200 
Fully Decoded, Organized as 256 Words of One Bit Each 
Schottky-Clamped for High-Speed Memory Systems: 
Access from Chip-Enable Inputs . . . 13 ns Typical 
Access from Address Inputs . . . 42 ns Typical 
Power Dissipation ... 1.95 mW/Bit Typical 

• Three-State Output for Driving Bus-Organized 
Systems and/or Highly Capacitive Loads 

• Compatible with Most TTL and DTL Logic Circuits 

• Multiple Chip-Enable Inputs to Minimize 
External Decoding 

description 

This 256-bit active-element memory is a monolithic transistor- 
transistor logic (TTL) array organized as 256 words of one bit 
each. It is fully decoded and has three gated chip-enable inputs to 
simplify decoding required to achieve the desired system organi- 
zation. The SN74S201 features a three-state output and is 
functionally equivalent to both the SN74200 and the SN74S200. 
schematics of inputs and outputs 



JOHN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 



DATA READ/ 



VCC / C H v INPUT WRITE Q 



ADDRESS 
INPUTS 



i ri n i 



c 


H 61 R 


IS o 


F 


A 






E 


B 


CE 


V 






iJl2Jl3nj*r|5^ 

\A_JL/ yCEl C E2 CM, OUT- D GND 

V ^ ■>/" ' PU T A 

ADDRESS CHIP ENABLE ^ADDRESS^ 
INPUTS INPUT 



positive logic: Data out is complement of 
data that was applied at data 
input. See description and 
function table. 



EQUIVALENT OF EACH INPUT 



VCC- 



7 kil NOM 



5 



OUTPUT 




■v C c 



OUTPUT 



write cycle 

The complement of the information at the data input is written into the selected location when all chip-enable inputs 
and the read/write input are low. While the read/write input is low, the output is in the high-impedance state. When a 
number of outputs are bus-connected, this high-impedance output state will neither load nor drive the bus line, but it 
will allow the bus line to be driven by another active output or a passive pull-up if desired, 
read cycle 

The stored information (complement of information applied at the data input during the write cycle) is available at the 
output when the read/write input is high and the three chip-enable inputs are low. When any one of the chip-enable 
inputs is high, the output will be in the high-impedance state. 

FUNCTION TABLE 



* FUNCTION 


INPUTS 


OUTPUT 


CHIP 
ENABLE* 


READ/ 
WRITE 


Write 

(Store Complement of Data) 


L 


L 


High Impedance 


Read 


L 


H 


Stored Data 


Inhibit 


H 


X 


High Impedance 



H - high level, L - low louol, x - Irrelevant 
T For chip-enable: L_= all CE Inputs low, 
H - one or more CE Inputs high. 
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TYPE SN74S201 

256-BIT RANDOM-ACCESS MEMORY WITH 3 -STATE OUTPUT 



functional block diagram 



ADDRESS INPUTS 



TO 



(141 IllSt (2) ID 



^tr> 



4 TO t8 LINE DECODER 
■4 t- 



, JUL 



4-Tata 

LINE 
DECODER 




216 BIT MEMORY 
MATRIX ORGANIZED 
16 BY 16 



mim 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vrjc (see Note 1 ) 

Input voltage 

Off-state output voltage 

Operating free-air temperature range 
Storage temperature range . . . 



.... 7V 
.... 5.5 V 
.... 5.5 V 
. 0°C to 70°C 
-65°Cto 150°C 



NOTE 1 : Voltage values ore with respect to network ground terminal. 

recommended operating conditions 





MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.75 5 5.25 


V 


High-level output voltage, Iqh . . 


-10.3 


mA 


Low-level output current, Iql 


16 


mA 


Width of write-enable pulse (read/write low), t^, ^ 


65 


ns 


Setup time, tggtup 


Address to read/write 


tn 


ns 


Data to read/write 


65t 


Chip enable to read/write 


01 


Hold time, t n old 


Address from read/write 


Ot 


ns 


Data from read/write 


Ot 


Chip enable from read/write 


Ot 


Operating free-air temperature, Ta _ 


70 


°C 



tiThe arrow indicatox 



the transition of the read/write Input used for reference: t for the .ow-to-hlflh transition, i for the hfeh-to-tow trans.tton. 
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TYPE SN74S201 

256-BIT RANDOM-ACCESS MEMORY WITH 3 -STATE OUTPUT 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMFTFR 

r MrlMIVIC I cn 


tccx pnfuniTiniuct 
1 Co 1 1 lUIMo 1 


MIIM TYP+ MAX 


UNIT 


V|j^ High-level input voltage 




2 


V 


V|l Low-level input VOltSCJG 




0.8 


V 


V| Input clamp voltage 


"CC wiin, 1 1 = — its ma 


—1.2 


V 


Vqh High-level output voltage 


"CC ~ MIIM, V|H = 2V, 
V||_=0.8V, |qh = —10.3 mA 


2.4 2.9 


V 


Vol Low-level output voltage 


V CC =MIN. V| H =2V, 
V| L = 0.8 V, Iol= 16 mA 


0.38 0.45 


V 


'OZH Off-state output current, high-level voltage applied 


V C C = MAX, V| H = 2V, 
V| L = 0.8V, V = 2.4V 


40 


»iA 


'OZL Off-state output current, low-level voltage applied 


V C C=MAX, V| H = 2V, 
V||_ = 0.8V, V = 0.4V 


-40 


PA 


l| Input current at maximum input voltage 


V C C = MAX, V| = 5.5 V 


1 


mA 


■ | h High-level input current 


V C c = MAX, V| = 2.7 V 


25 


MA 


1 1 1 Low-level input current 


Vcc = MAX, V| = 0.5 V 


-25a 


nA 


■OS Short-circuit output current § 


Vcc = MAX 


-30 -100 


mA 


'CC Supply current 


V C c ° MAX, See Note 2 


100 140 


mA 



switching characteristics over recommended operating ranges of Ta and Vcc (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 


l PLH Propagation delay time, low-to-high-level output 


Access times 
from address 


C L =15pF, 
R[_ = 400 n, 
See Note 3 


42 65 


ns 


( PHL Propagation delay time, high-to-low-level output 


42 65 


tZH Output enable time to high level 


Access times from 
chip enable 


13 30 


ns 


tzL Output enable time to low level 


13 30 


tZH Output enable time to high level 


Sense recovery times 
from read/write 


20 40 


ns 


l ZL Output enable time to low level 


20 40 


tHZ Output disable time from high level 


Disable times from 
chip enable 


C L = 5pF, 
R|_ = 400n, 
See Note 3 


10 20 


ns 


t|_z Output disable time from low level 


8 20 


'HZ Output disable time from high level 


Disable times 
from read/write 


11 35 


ns 


tLZ Output disable time from low level 


15 35 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
TA!! typical values are at VcC " 5 V, - 25° C. 
§ Duration of tho short circuit should not oxceed ono second. 

NOTES: 2. I cc is measured with all chip-enable inputs grounded, all other inputs at 4.5 V, and the output open. 

3. Load circuit and voltage waveforms are the same as those shown for the SN54S189, SN74S189 page number S-214 extent th„t 
for the input waveforms: ty < 7 ns, tf < 7 ns. p nal 
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SN74246 THRU SN74249, SN74LS247 THRU SN74LS249 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 
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'246, '247, 'LS247 
feature 

• Open-Collector Outputs 
Drive Indicators Directly 

• Lamp-Test Provision 

• Leading/Trailing Zero 
Suppression 



'248, 'LS248 
feature 

Internal Pull-Ups Eliminate 
Need for External Resistors 

Lamp-Test Provision 

Leading/Trailing Zero 
Suppression 



'249, 'LS249 
feature 

Open-Collector Outputs 

Lamp-Test Provision 

Leading/Trailing Zero 
Suppression 



All Circuit Types Feature Lamp Intensity Modulation Capability 





DRIVER OUTPUTS 


TYPICAL 




TYPE 


ACTIVE 


OUTPUT 


SINK 


MAX 


POWER 


PACKAGES 




LEVEL 


CONFIGURATION 


CURRENT 


VOLTAGE 


DISSIPATION 




SN54246 


low 


open-collector 


40 mA 


30 V 


320 mW 


J,W 


SN 54247 


low 


open-collector 


40 mA 


15 V 


320 mW 


J,W 


SN54248 


high 


pull-up 


6.4 mA 


5.5 V 


265 mW 


J.W 


SN 54249 


high 


open-collector 


10 mA 


5.5 V 


265 mW 


J,W 


SN54LS247 


low 


open-collector 


12 mA 


15 V 


35 mW 


J.W 


SN54LS248 


high 


2-kft pull-up 


2 mA 


5.5 V 


125 mW 


J.W 


SN54LS249 


high 


open-collector 


4 mA 


5.5 V 


40 mW 


J.W 


SN74246 


tow 


open-collector 


40 mA 


30 V 


320 mW 


J.N 


SN74247 


low 


open-collector 


40 mA 


15 V 


320 mW 


J.N 


SN74248 


high 


2-kJi pull-up 


6.4 mA 


5.5 V • 


265 mW 


J.N 


SN74249 


high 


open-collector 


10 mA 


5.5 V 


265 mW 


J.N 


SN74LS247 


low 


open-collector 


24 mA 


15V 


35 mW 


J.N 


SN74LS248 


high 


2-kfi pull-up 


6 mA 


5.5 V 


125 mW 


J.N 


SN74LS249 


high 


open-collector 


8 mA 


| 5.5 V 


40 mW 


J.N 



'246, "247, 'LS247 
(TOP VIEW) 



•248, *249. 'LS248, 'LS249 
(TOP VIEW) 



B C IT BaORSI p * 



TEST OUT M 



PUT PUT IWUTS 



OUTPUTS 
A 



Hi I rh=} 



C LT KtORBI D » 



LAMP R6 R8 

TEST OUT W 
PUT MIT 



positive logic: see function tables 



description 

The '246 through '248 are electrically and functionally identical to the ^^^ 7 J}^^^^!^^ 
SN5448/SN7448 respectively, and have the same pin assignments as their equivalents. Also the LS247 and L&zw are 
Sica ly ^ard functjonally identical to the SN54LS47/SN74LS47 and SN54LS48/SN74LS48 respectively, and have 
the same pin assignments as their equivalents. They can be used interchangeably in present f J^^^g. ^ 
designers a choice between two indicator fonts. The '249 and 'LS249 are 16-p.n versions of the 14^.^5449 and 
SN54lS»9/SN74LS49. respectively. Included in the '249 and '1.5249 circuits is the fuM functional capability for mp 
test and ripple blanking, which is not available in the '49 and 'LS49 circuits The 46A 47A. 48 49 LS48 
and *LS49 compose the b and the Cj without tails and the '246 through '249 and LS247, LS248, and LS249 
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TYPES SN54246 THRU SN54249, SN54LS247 THRU SN54LS249, 
SN74246 THRU SN74249, SN74LS247 THRU SN74LS249 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

description (continued) 

compose the fi and the 9 with tails. Composition of all other characters, including display patterns for BCD inputs 
above nine, is identical. The '246, '247, and 'LS247 feature active-low outputs designed for driving indicators directly, 
and the '248, '249, 'LS248, and 'LS249 feature active-high outputs for driving lamp buffers. All of the circuits have full 
ripple-blanking input/output controls and a lamp test input. Segment identification and resultant displays are shown 
below. Display patterns for BCD input counts above 9 are unique symbols to authenticate input conditions. 

All of these circuits incorporate automatic leading and/or trailing-edge zero-blanking control (RBI and RBO). Lamp test 
(LT) of these types may be performed at any time when the BI/RBO node is at a high level. All types contain an 
overriding blanking input (Bl) which can be used to control the lamp intensity by pulsing or to inhibit the outputs. 
Inputs and outputs are entirely compatible for use with TTL or DTL logic outputs. 

Series 54 and Series 54LS devices are characterized for operation over the full military temperature range of -55°C to 
125 C; Series 74 and Series 74LS devices are characterized for operation from 0°C to 70°C. 



9 


b 


I I 
I I 


I 
I 


— 1 

!_ 


IJJ 


1 1 
1 


1 

ZD 


I - 

o 


1 
1 


n 
a 


LU 


IZ 


~\ 


I I 




I 
I 






c 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 



SEGMENT 
IDENTIFICATION 



NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 



'246, '247. *LS247 
FUNCTION TABLE 



DECIMAL 
OR 






INPUTS 


BI/RBO t 


OUTPUTS 




FUNCTION 


LT 


RBI 


D 


C 


B 


A 




a 


b 


c 


d 


a 


f 


9 


NOTE 





H 


H 


L 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 




1 


H 


X 


L 


L 


L 


H 


H 


OFF 


ON 


ON 


OFF 


OFF 


OFF 


OFF 




2 


H 


X 


L 


L 


H 


L 


H 


ON 


ON 


OFF 


ON 


ON 


OFF 


ON 




3 


H 


X 


L 


L 


H 


H 


H 


ON 


ON 


ON 


ON 


OFF 


OFF 


ON 




4 


H 


X 


L 


H 


L 


L 


H 


OFF 


ON 


ON 


OFF 


OFF 


ON 


ON 




5 


H 


X 


L 


H 


L 


H 


H 


ON 


OFF 


ON 


ON 


OFF 


ON 


ON 




6 


H 


X 


L 


H 


H 


L 


H 


ON 


OFF 


ON 


ON 


ON 


ON 


ON 




7 


H 


X 


L 


H 


H 


H 


H 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 




8 
9 


H 


X 


H 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


1 


H 


X 


H 


L 


L 


H 


H 


ON 


ON 


ON 


ON 


OFF 


ON 


ON 




10 
11 


H 


X 


H 


L 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


OFF 


ON 




H 


X 


H 


L 


H 


H 


H 


OFF 


OFF 


ON 


ON 


OFF 


OFF 


ON 




12 


H 


X 


H 


H 


L 


L 


H 


OFF 


ON 


OFF 


OFF 


OFF 


ON 


ON 




13 


H 


X 


H 


H 


L 


H 


H 


ON 


OFF 


OFF 


ON 


OFF 


ON 


ON 




14 


H 


X 


H 


H 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


ON 


ON 




15 


H 


X 


H 


H 


H 


H 


H 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 




Bl 


X 


X 


X 


X 


X 


X 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


2 


RBI 


H 


L 


L 


- L 


L 


L 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


4 



H - high lovol, L - low level, X - irrelevant 

NOTES: 1. The blanking input (Bl) must be open or held at a high logic level when output function. through 15 are desired. The 
ripple-blanking input (RBI) must be open or high If blanking of a decimal zero is not desired 

2. When a low logic level is applied directly to the blanking input (Bl). all segment outputs are off regardless of the level of any other 

3. When ripple-blanking input (RBI) and inputs A. B. C, and D ere at a low level with the lamp te« input high, all segment outputs 
go off and the ripple-blanking output (RBO) goes to a low level (response condition) 

4. When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-tost input all 
segment outputs are on. 

* BI/RBO is wire- AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 
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'248, '249, 'LS248, 'LS249 
FUNCTION TABLE 



DECIMAL 
OR 


INPUTS 


BI/RBO* 


OUTPUTS 


NOTE 


FUNCTION 


L. 1 


RBI 


Q 




g 






b 


c 


d 




f 


a 




o 


H 


H 


L 


L 


l_ 


L 


H 


H 


H 


H 


H 


H 


H 


L 


1 


1 


H 


x 


L 


L 


L 


H 


H 


L 


H 


H 


L 


. L 


L 


L 


1 


2 


H 


X 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 




3 


H 


X 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 




4 


H 


X 


L 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 




5 


H 


X 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 




6 


H 


X 


L 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 




7 


H 


X 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


1 


8 


H 


X 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 




9 


H 


X 


H 


L 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 




10 


H 


X 


H 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 




11 


H 


X 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 




12 


H 


X 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 




13 


H 


X 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 




14 


H 


X 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 




15 


H 


X 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




Bl 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


2 


RBI 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


K 


H 


H 


4 



H - high level. L » low level, X =» irrelevant 

NOTES: 1. The blanking input (Bl) mu$t be open or held at a high logic level when output function* through 15 are desired. The 
ripple-blanking input (RBI) mutt be open or high If blanking of a decimal zero i* not desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are low regardless of the level of any 
other input. 

3. When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test Input high, all segment outputs 
go low and the ripple-blanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple^lanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment outputs are high. 

t BI/RBO is wire-AND logic serving as blanking input (Bl) and/or ripple blanking output (RBO). 
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schematics of inputs and outputs 

'246, *247, '248, '249 



EQUIVALENT OF EACH INPUT 
EXCEPT BI/RBO 



< 6 ktl NOI\ 



'246. '247 



TYPICAL OF OUTPUTS 
a THRU g 




'249 



•246. "247, *248, '249 



EQUIVALENT OF BI/RBO 




BI/RBO- 



rh 



'248 



TYPICAL OF OUTPUTS 
a THRU g 



VCC 




TYPICAL OF ALL OUTPUTS 






T V CC 














-X" 




^ — OUTPUT 
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TYPES SN54LS247 THRU SN54LS249, SN74LS247 THRU SN74LS249 

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



schematics of inputs and outputs 

'LS247, 'LS248, 'LS249 



EQUIVALENT OF EACH INPUT 
EXCEPT BI/RBO 



v cc - 



LT and RBI: Raq = 20 kSl NOM 



A, B, C, and O: R e 



< 25 kSl NOM 



'LS247 


TYPICAL OF OUTPUTS 




a THRU g 












_J ^\_r^~ OUTPUT 











'LS247, 'LS248, 'LS249 



EQUIVALENT OF BI/RBO 

V C C 




'LS248 



TYPICAL OF OUTPUTS 
a THRU g 




'LS249 



TYPICAL OF OUTPUTS 
a THRU g 
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TYPES SN54246, SN54247, SN74246, SN74247 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

REVISED MARCH 1974 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Current forced into any output in the off state 1 m A 

Operating free-air temperature range: SN54246, SN54247 -55°C to 125°C 

SN74246, SN74247 0°C to 70°C 

Storage temperature range -65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54246 


SN 54247 


SN74246 


SN74247 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.5 5 5.5 


4.75 5 5.25 


4.75 5 5.25 


V 


Off-state output voltage, v"o( ff ) 


a thru g 


30 


15 


30 


15 


V 


On-state output current, >o(on) 


a thru g 


40 


40 


40 


40 


mA 


High-level output current, Iqh 


BI/RBO 


-200 


-200 


-200 


-200 


AA 


Low-level output current, Iql 


BI/RBO 


.8 


8 


8 


8 


mA 


Operating free-air temperature, T/\ 


-55 125 


-55 125 


70 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP* 


MAX 


UNIT 


V| H 


High-level input voltage 






2 


V 


V| L 


Low-level input voltage 






0.8 


V 


V| 


Input clamp voltage 




Vfjc = MIN. 


l| = -12mA 


1.5 V 


V 


V H 


High-level output voltage 


BI/RBO 


Vcc = MIN. 
V| L = 0.8 V. 


V| H = 2 V, 
'OH = -200 nA 


2.4 


3.7 




V 


vol 


Low-level output voltage 


BI/RBO 


V CC = MIN, 
V| L = 0.8 V, 


V| H = 2 V. 
'OL = 8 mA 




0.27 


0.4 


V 


'O(off) 


Off-state output current 


a thru g 


V CC = MAX, 
V| L = 0.8 V, 


V| H = 2 V. 
Vo(off) = MAX 


250 


HA 


v O(on) 


On-state output voltage 


a thru g 


Vcc = MAX, 
V|L = 0.8V. 


V| H = 2V, 
'O(on) =40mA 




0.3 


0.4 


V 


l| Input current at maximum input voltage 


Any input 
except BI/RBO 


Vcc = MAX, 


V| = 5.5 V 


1 


mA 


>IH 


High-level input current 


Any input 
except BI/RBO 


V C c " MAX, 


V| = 2.4 V 


40 


MA 


•lL 


Low-level input current 


Any input 
except BI/RBO 


Vcc " MAX, 


V| = 0.4 V 


-1.6 


mA 






BI/RBO 






-4_ 




'OS 


Short-circuit output current 


BI/RBO 


V C c " MAX 


-4 


mA 


■CC supply current 


Vcc - MAX, 


See Note 2 


64 103 


mA 


*For conditions shown as: MIN or MAX, use the appropriate value specified under recommended operating condi 
+AII typical values are at'Vcc "8V, T^ = 25°C. 

NOTE 2: l^c '* measured withtall outputs open and all inputs at 4.5 V. 


tions. 








switching characteristics, VrjC = 5 V, Ta = 25° C 














PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


•off 


Turn-off time from A input 








100 




ton 


Turn-on time from A input 




C|_= 15 pF, 


R|_= 120 ft, 


100 


ns 


l off 


Turn-off time from RBI input 




See Note 3 




100 




•on 


Turn-on time from RBI input 








100 


ns 



NOTE 3: Load circuit and voltage waveforms are shown on page S-87; t c ff corresponds to tp LH and t on corresponds to tp H | 
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TYPES SN54LS247, SN74LS247 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc < see Note 1 ) 7 V 

Input voltage onn 7 A 

Peak output current (t w < 1 ms, duty cycle < 1 0%) 200 m A 

Current forced into any output in the off state • • 1 

Operating free-air temperature range: SN54LS247 -55 C to 125 C 

SN74LS247 c to 70 o c 

-65 C to 150 C 



Storage temperature range 

NOTE 1 : Voltage value* are with respect to network ground terminal 

recommended operating conditions 





SNB4LS247 
MIN NOM MAX 


SN74LS247 
MIN NOM MAX 


UNIT 


Sunolv voltaae. Vrr 


4.S 5 5.5 


4.75 5 5.25 


V 


Off-state output voltage, Vo( ff ) 


a thru g 


19 


15 


V 


On-state output current, Irj(on) 


a thru g 


12 


24 


mA 


High-level output current, loH 


BI/RBO 


=50" 


-50 


HA 


Low-level output current, Iql 


BI/RBO 


1.6 

-55 125 


3.2 

70 


mA 

8 c 


Operating free-air temperature, i a 

electrical characteristics over recommend 


ed operating free-air tempi 


ftrsfc+nro rAnnP liinli 
•raiuic iciiiyc \um« 


;ss otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS247 
MIN TYPt MAX 


MIN TYP* MAX 


UNIT 


V|H High-level input voltage 




2 


O 

£. 


v 


V|l Low-level input voltage 


Vcc = M,N - l|=-18mA 


0.7 
-1.5 


0.8 
-1.5 


V 
V 


V| Input clamp voltage 
VOH High-level output voltage 


BI/RBO 


V CC = WIN. V, H = 2V. 
V|L" v ILmax. Iqh 5 *- 50 ^ 


2.4 4.2 


2.4 4.2 


V 


Vol Low-level output voltage 


BI/RBO 


v C c - MIN - 
V|H = 2 V, 
V|l = V|l max 


IOL° 1 - 6 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 3 - 2 mA 




0.35 0.5 


'0(off ) Off-state output current 


a thru g 


V C C " MAX < V IH " 2 v ' 
V| L = V| L max. VQ(off) = * 5 v 


250 


250 


"A 


v O(on) On-state output voltage 
|| Input current at maximur 


a thru g 
n input voltage 


V CC = MAX, 
V IH -2V, 
V||_ V|l max 
V C C ° *"AX, 


IO(on)"12mA 


0.25 0.4 


0.25 0.4 


V 

mA 


'O(on) 24 mA 
V! = 7V 


0.1 


0.35 0.5 
0.1 


1 1 h High-level input current 
l|L Low-level input current 


Any input 
except BI/RBO 


V C C "MAX. 
V CC - MAX. 


V| - 2.7 V 
V| = 0.4 V 


20 
-0.36 


20 
-0.36 


mA 


BI/RBO 




-1 


-1 




Short-circuit 
'0 s output current 


BI/RBO 


v C c- MAX 


-0.3 -2 


-0.3 -2 


mA 


■CC Supply current 




Vcc " MAX ' s® 8 Note 2 


7 13 


7 13 


mA 



t F or condition. «hown a. MIN or MAX. u«, the appropriate value specified under recommended operating conditions. 
tAII typical values are at Vcc " 5 V' T A " 25 c * 

NOTE 2: Ice '* measured with all outputs open and all Inputs at 4.5 V. 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


t„ff Turn-off time from A input 


C L -15pF, R L = 66511. 
See Note 4 


100 
100 


ns 


ton Turn-on time from A input 
toff Turn-off time from RBI input 


100 


ns 


to,, Turn-on time from RBI input 




100 





TENTATIVE DATA 

This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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TYPES SN54248, SN74248 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

REVISED MARCH 1974 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54248 -55°Cto125°C 

SN74248 0°Cto70°C 

Storage temperature range — 65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminals. 

recommended operating conditions 





SN54248 


SN74248 




MIN NOM MAX 


MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 




High-level output current, IrjH 


a thru g 


-400 


-400 




BI/RBO 


-200 


—200 


^A 


Low-level output current, Iql 




a thru g 


6.4 


6.4 


mA 




BI/RBO 


8 


8 


Operating free-air temperature, Ta 


-55 125 


70 


C 


electrical characteristics over recommended operating free-air temperature range (unlc 


sss otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage " 




2 


V 


V||_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


iVcc = MIN, l| = -12mA 


-1.5 


V 


v OH High-level output voltage 


a thru g 


V CC = MIN, V| H = 2V, 


2.4 4.2 


V 


BI/RBO 


V| L = 0.8V, l H = MAX 


2.4 3.7 


Iq Output current 


a thru g 


Vcc = MIN, Vq = 0.85 V, 
Input conditions as for Vqh 


-1.3 -2 


mA 


Vqi_ Low-level output voltage 


Vcc = MIN, V|H°2V, 
V| L = 0.8V, l L°MAX 


0.27 0.4 


V 


l| Input current at maximum input voltage 


Any input 
except BI/RBO 


V C c = MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


Any input 
except BI/RBO 


V C c = MAX, V| = 2.4 V 


40 


JiA 


l|L Low-level input current 


Any input 
except BI/RBO 


V C c "MAX, V| = 0.4V 


-1.6 


mA 


BI/RBO 




-4 


I OS Short-circuit output current 


BI/RBO 


V C c = MAX 


-4 


mA 


■CC supply current 

Tc_. . ..... — zttt. : ■ 


Vcc "MAX, See Note 2 


53 90 


mA 



— — »' . 1 M«w hib uppivh>i lain vaiuB spei 

♦All typical values are at V cc » 5 V, T A - 2B°C. 

NOTE 2: Iqq is measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 

*PHL Propagation delay tcme, high-to-low-level output from A input 
tPLH Propagation delay time, low-to-htgh-level output from A input 


TEST CONDITIONS 

C L =15pF, R L -1kft, 
See Note 5 


MIN TYP MAX 

100 
100 


UNIT 

ns 


*PHL Propagation delay time, high-to-low-level output from RBI input 


100 


ns 


*PLH Propagation delay time, low-to-high-level output from RBI input 


100 
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TYPES SN54LS248, SN74LS248 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc ( see Note 1 ' 7 V 

Input voltage K K°r*«iJ°r 

Operating free-air temperature range: SN54LS248 -55 C to l^o 

SN74LS248 <? c t0 70 o C 

-65 C to 150 C 



Storage temperature range 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 







SN54LS248 


SN74LS248 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Siinnlv voltane. Vrr 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IfjH 


a thru g 


-100 


-100 


uA 


BI/RBO 


-50 


-50 


Low-level output current, Iql 


a thru g 


2 


6 


mA 


BI/RBO 


1.6 


3.2 


Operating free-air temperature, T"a 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air tempe 


'ratnrp ranae (unll 


sss otherwise not) 


3d) 


PARAMETER 


TEST CONDITIONS* 


SN54LS248 
MIN TYPt MAX 


SN74LS248 

Kill M TVOt MAV 
MIN 1 Tr+ WIMA 


UNIT 


Vih High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.7 


0.8 


V 


Vi Input clamp voltage 


Vcc = M,N < l| = -18mA 


—1 .5 


j g 


\J 


Vqh High-level output voltage 


a thru g and 
BI/RBO 


V CC =MIN, V|H = 2V, 
V||_ = V IL max < 'OH = MAX 


2.4 4.2 


2.4 4.2 


V 


\q Output current 


a thru g 


Vcc = M,N < V = 085 v - 
Input conditions as for Vqh 


-1.3 -2 


-1 .3 -2 


mA 


Vol Low-level output voltage 


a thru g 


Vcc = MIN > 
V, H = 2V, 
V||_ = V||_ max 


Iql = 2mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 6 mA 




0.35 0.5 


BI/RBO 


V C C = MIN < 
V, H = 2V, 
V||_ = V|l max 


'OL = 1.6 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 3-2 mA 




0.35 0.5 


Input current at 
' maximum input voltage 


Any input 
except BI/BRO 


V C C " MAX > V| = 7 V 


0.1 


0.1 


mA 


| )H High-level input current 


Any input 
except BI/RBO 


V C C = MAX ' v l = 21 V 


20 


20 


uA 


IjL Low-level input current 


Any input 
except BI/RBO 


Vcc = MAX < 


V| = 0.4 V 


-0.36 


-0.36 


mA 


BI/RBO 




-1 


-1 




Short-circuit 
' 0S output current 


BI/RBO 


v C c - MAX 


-0.3 -2 


-0.3 -2 


mA 


Ice Supply current 




Vcc = MAX - See Note 2 


25 38 


25 38 


mA 



t F or conditions shown as MIN or MAX, use^he appropriate value specified under recommended operating conditions 
t All typical values are at Vcc " 5 V, 25 C. 

NOTE 2: Ice is measured with all outputs open and all inputs at 4.5 V 

switching characteristics, VpC = 5 V, Ta = 25° C 



PARAMETER 



TEST CONDITIONS 



MIN TYP 



MAX 
100 



UNIT 



tpHL Propagation delay time, high-to-low-level output from A input 
tpLH Propagation delay time, lo w-to-high-level output from A input 



C|_=15pF, Ri_ = 4kn, 
See Note 6 



100 
100 



tpHL Propagation delay time, high-to-low-level output from RBI input 



tPLH Propagation delay time, low-to-high-level output from RBI input 



C|_=15pF, R|_ = 6kn, 
See Note 6 



100 



NOTE 6: Load circuit and voltage waveforms are shown on page S-88. 
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TYPES SN54249, SN74249 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, v"cc (see Note 1 ) 7 v 

Input voltage 55 y 

Current forced into any output in the off state 1 m A 

Operating free-air temperature range: SN54249 -55°Cto125°C 

SN74249 0°Cto70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54249 


SN74249 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Vqh " " 


5.5 


5.5 


V 


High-level output current, IfjH 


BI/RBO 


-200 


-200 


/*A 


Low-level output current, Iql 


a thru g 


10 


10 


mA 


BI/RBO 


8 


8 


Uperattng free-air temperature, 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 



TEST CONDITIONS* 



MIN TYPt MAX 



UNIT 



V| H 



High-level input volta ge 

V|L Low-level input volt age 
V| 



0.8 



Input clamp voltage 



VqcMIN. I|° -12 mA 



-1.5 



Vqh High-level output voltage 



BI/RBO 



Voc = MIN, V| H = 2V, 
VH.-0.8V, Iqh - MAX 



2.4 3.7 



'OH High-level output current 



a thru g 



V CC =MIN, V|H = 2V, 
V|L°0.8V, Vqh = 5.5 V 



250 



ma 



Vql Low-level output voltage 



V CC =MIN, V| H = 2V. 
V|L°0-8V, Iql = MAX 



0.27 



0.4 



Input current at maximum input voltage 



Any input 
except BI/RBO 



Vcc-MAX, V| = 7V 



mA 



l|H 



High-level input current 



Any input 
except BI/RBO 



V C C = MAX, V| = 2.4V 



40 



*iA 



l)L 



Low-level input current 



Any input 
except BI/RBO 



Vcc = MAX, V| = 0.4V 



BI/RBO 
BI/RBO 



mA 



'OS 

ice 



Short-circuit output curren t 
Supply current 



V CC = MAX 



mA 



VCC ° MAX, See Note 2 



53 



90 



tlnZ°T1 l °T Sh0W " 8 w M,N ° f MAX ' a P" r °P rl " 8 v » lu « *P««'«ed under recommended operating cond tions. 

* All typical values are at V cc ° 5 V, T A ° 25 C. 

NOTE 2: l C c '» measured with all outputs open and all Inputs at 4.5 V. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 

*PHL Propagation delay time, high-to-low-level output from A input 


TEST CONDITIONS 

CL=15pF, R L = 66711, 
See Note 5 


MIN TYP MAX 
100 


UNIT 

ns 


tpLH Propagation delay time, low-to-high-level output from A input 


100 


tPHL Propagation delay time, high-to-low-level output from RBI input 


100 


ns 


tp|.H Propagation delay time, low-to-high-level output from RBI input 


100 
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TYPES SN54LS249, SN74LS249 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 1 V 

Input voltage i a 

Current forced into any output in the offstate ■ • 1 J™ 

Operating free-air temperature range: SN54LS249 -55 S to12 Xo£ 

SN74LS249 ° Cto70 o C 

Storage temperature range ~ 65 C to 150 C 

NOTE 1: Voltage values aro with rospoct to network ground terminal. 



recommended operating conditions 







SN54LS249 


SN74LS249 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage. Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, VrjH 


a thru g 


5.5 


5.5 


V 


High-level output current, loH 


BI/RBO 


-50 


-50 


MA 


Low-level output current, Iql 


a thru g 


4 


8 


mA 


BI/RBO 


1.6 


3.2 


Operating free-air temperature, Ta, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unit 


jss otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS249 


SN74LS249 


UNIT 


MIN TYPt MAX 


MIN TVPt MAX 
(YIIIM ITrT IVIMSV 


V|H High-level input voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.7 


U.o 


V 


Vi Input clamp voltage 


Vcc = MIN - l| = -18mA 


-1.5 


—1.5 


V 


Vqh High-level output voltage 


BI/RBO 


Vcc = MIN < V|H=2V, 
v IL =v IL max - lOH 55-50 ^ 


2.4 4.2 


2.4 4.2 


V 


>OH High-level output current 


a thrug 


V CC =MIN, V| H = 2V, 
V||_ = V|l max, Vqh = 5 - 5 v 


250 


OCA 


JIM 


Vol Low-level output voltage 


BI/RBO 


V C C = M'lN. 
V| H = 2V, 
V||_ = V|l max 


'OL = 1-6mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 3.2 mA 




0.35 0.5 


a thru g 


Vcc = MIN < 
V| H = 2V, 
V||_ = V||_ max 


Iqu = 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql = 8 mA 




0.35 0.5 


Input current at 

•l . ■ 

maximum input voltage 


Any input 
except BI/RBO 


V C c = MAX ' V| = 7 V 


1 


1 


mA 


l|H High-level input current 


Any input 
except BI/RBO 


V C c = MAX - v l = 21 v 


20 


20 


MA 


1 1 1_ Low-level input current 


Any input 
except BI/RBO 


Vcc = MAX « 


V| = 0.4 V 


-0.36 


-0.36 


mA 


BI/RBO 




-1 


-1 




Short-circuit 

Ins 

output current 


BI/RBO 


v cc - MAX 


-0.3 -2 


-0.3 -2 


mA 


ICC Supply current 




Vcc = MAX ' See Note 2 


8 15 


8 15 


mA 



*For conditions shown as MIN or MAX, use tho appropriate value specified under recommended operating conditions. 

tAII typical values are at Vcc " 5 V, T/\ " 25 C. 

NOTE 2: Ice is measured with all outputs open and inputs at 4.5 V. 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPHL Propagation delay time, high-to-low-level output from A input 


C L =15pF, R L = 2k«, 
See Note 6 


100 


ns 


tp|_|-| Propagation delay time, low-to-high-level output from A input 


100 


tpHL Propagation delay time, high-to-low-tevel output from RBI input 


C|_=15pF, R L = 6kn, 
See Note 6 


100 


ns 


tpLH Propagation delay time, low-to-high-level output from RBI input 


100 



NOTE 6: Load circuit and voltage waveforms are shown on page S-88. 
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TYPES SN54LS257. SN54LS258. SN54S257, SN54S258, 
SN74LS257, SN74LS258, SN74S257, SN74S258 
QUADRUPLE 2-LINE-T0-1 LINE DATA SELECTORS/MULTIPLEXERS 

BULLETIN NO. DL-S 7411734, MARCH 1974 



Three-State Outputs Interface Directly 
with System Bus 

Schottky-Clamped for Significant 
Improvement in A-C Performance 

Fully Compatible with Most TTL Functions 
Including MSI 

Same Pin Assignments as SN54LS157, 
SN74LS157, SN54S157, SN74S157, and 
SN54LS158, SN74LS158, SN54S158, 
SN74S158 

Provides Bus Interface from Multiple 
Sources in High-Performance Systems 



AVERAGE PROPAGATION 
DELAY FROM 
DATA INPUT 

'LS257 12 ns 

'LS258 1 2 ns 

'S257 4.8 ns 

'S258 4 ns 

*Off state (worst case) 



TYPICAL 
POWER 
DISSIPATION 

50 mW 

35 mW 
320 mW 
280 mW 



description 



These Schottky-clamped high-performance multi- 
plexers feature three-state outputs that can interface 
directly with and drive data lines of bus-organized 
systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low impe- 
dance of the single enabled output will drive the bus 
line to a high or low logic level. To minimize the 
possibility that two outputs will attempt to take a 
common bus to opposite logic levels, the output- 
enable circuitry is designed such that the output 
disable times are shorter than the output enable 
times. 

This three-state output feature means that n-bit 
(paralleled) data selectors with up to 258 sources can 
be implemented for data buses. It also permits the use 
of standard TTL registers for data retention 
throughout the system. 

Series 54 LS and 54S are characterized for operation 
over the full military temperature range of — 55°C to 
125°C; Series 74LS and 74S are characterized for 
operation from 0°C to 70°C. 



SN54LS257, SN54S257 ... J OR W PACKAGE 
SN74LS257, SN74S257 ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS INPUTS 

nilTDIIT A "MTPl.-r * OUTPUT 
VccCONTROL4A 48 4Y 3A 38 3Y 



16 



15 



13 



12 



10 



. 9 _ 



4A 48 4Y 3A 



3Y 



1A IB 



2A 2B 



SELECT ,1A 



1 n 2 n 3 n 4 i n 



OUTPUT 
INPUTS INPUTS 



2B, 2Y GNO 
OUTPUT 



positive logic: see function table 



SN54LS258, SN54S258 ... J OR W PACKAGE 
SN74LS258, SN74S258 ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS INPUTS 
OUTPUT A nii-i-miT OUTPUT 

VCCCONTROL 4A 48 4Y 3A 38 3Y 



16 15 



14 



13 



12 



10 



A 






> 





SELECT t 1A 

INPUTS 



IB, 1Y .2A 
OUTPUT^ - 

INPUTS 



2B, 2Y GNO 
OUTPUT 



positive logic: see function table 



FUNCTION TABLE 



INPUTS 


OUTPUT Y 


OUTPUT 
CONTROL 


SELECT 


A 


B 


•LS2S7 
'S257 


'LS2S8 
'S258 


H 


X 


X 


X 


Z 


Z 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



H = high level, L = low level, X - irrelevant, Z - high impedance (off) 
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TYPES SN54LS257, SN54LS258. SN54S257. SN54S258. 
SN74LS257, SN74LS258, SN74S257, SN74S258 
QUADRUPLE 2-LINE-TO -1-LINE DATA SELECTORS/MULTIPLEXERS 



functional block diagrams 

•LS2B7. 'S257 



'LS258. 'S258 




SELECT J1^>o4h£>J 

schematics of inputs and outputs 



SELECT J22_£>0-Lc£>J 



•LS257. 'LS258 



'S257, 'S258 



EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 



v c c 



Soloct: H oq - 8.5 kSl NOM 
All othor tnpuM: R oq - 17 ktl NOM 



100 n NOM 




V C C 



EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 




Soloct: R«, - 14 k« NOM 
All other input*: Hoq - 2.8 k« NOM 




V C C 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

7 V 

Supply voltage, Vcc Note 1 ) 7 v 

Input voltage: 'LS257, 'LS258 Circuits 

'S257, 'S258 Circuits ^ v 

Off-state output voltage ' ' * * 0p 

Operating free-air temperature range: SN54LS', SN54S' Circuits £1 ™<V 

SN74LS', SN74S' Circuits c t0 7U D ° 

.... -65 C to 150 C 

Storage temperature range 

NOTE 1 : Voltage values are with respect to network ground terminal. 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 79222 



S-245 



TYPES SN54LS257, SN54LS258, SN74LS257, SN74LS258 
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recommended operating conditions 





SNS4LS* 


SN74LS* 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-1 


-2.6 


mA 


Low-level output current, Iol 


4 


8 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS' 


SN74LS' 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.7 


0.8 


V 


V| I nput clamp voltage 


Vcc°MIN, l| =-18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V CC = MIN, V|H = 2V, 
v IL = v IL ma *. 'OH D MAX 


2.4 3.4 


2.4 3.1 


V 


Vol Low-level output voltage 


V cc = MIN, 
V| H = 2V, 
V|i_ = V||_ max 


IOL°4 mA 


0.25 4 




V 


'OL° 8 mA 




0.35 0.5 


Off-state output current, 
high-level voltage applied 


V C c=MAX, V| H -2V. 
,V " 2.4 V 


20 


20 


uA 


Off-state output current, 

■OZL 

low-level voltage applied 




V CC =MAX, V| H = 2V. 
V - 0.4 V 


-20 


-20 


/iA 


Input current at 

l| 

maximum input voltage 


S input 


V C C = MAX, V| = 7 V 


0.2 


0.2 


mA 


Any other 


0.1 


0.1 


High-level 

l|H 

input current 


S input 


V C C = MAX, V| = 2.7 V 


40 


40 


uA 


Any other 


20 


20 


Low-level 

'IL 

input current 


S input 


Vqc = MAX, V| = 0.4 V 


-0.8 


-0.8 


mA 


Any other 


-0.4 


-0.4 


IqS Short-circuit output current § 


V C C=MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


All outputs high 


V C c = MAX, 
See Note 2 


'LS257 


5.9 


5.9 


mA 


All outputs low 


9.2 


9.2 


All outputs off 


10 


10 


All outputs high 


'LS258 


4.1 


4.1 


All outputs low 


6.2 


6.2 


All outputs off 


7.0 


7.0 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
♦All typical values are at V^c ■ 5 V, = 25°C. 

5 Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 
NOTE 2: l cc is measured with all outputs open and all possible Inputs grounded while achieving the stated output conditions 

switching characteristics, Vqc = 5 V, Ta = 25° C, Rl = 2 kn 



PARAMETER U 


FROM 


TO 


TEST 


'LS257 


'LS258 


UNIT 


(INPUT) 


(OUTPUT) 


CONDITIONS 


MIN TYP 


MAX 


MIN TYP 


MAX 


tPLH 


Data 


Any 




12 


18 


12 


18 




<PHL 




12 


18 


12 


18 


ns 


«PLH 


Select 


Any 


C L = 15 pF, 


14 


21 


14 


21 




»PHL 


See Note 3 


14 


21 


14 


21 


ns 


tZH 


Output 


Any 




20 


30 


20 


30 


ns 


«ZL 


Control 




20 


30 


20 


30 


tHZ 


OutDUt 


Any 


C L = 5pF. 


14 


21 


14 


21 


ns 


«LZ 


Control 


See Note 3 


14 


21 


14 


21 



"*PLH = propagation delay time, low-to-high-level output t ZL s output enable tlmo to low level 

tPHL = Propagation deloy time, high-to-low-level output t HZ s output disable time from high level 

t 2H ~ output enable time to high level , LZ = output diloblo ,| ma f rom |ow |eva| 

NOTE 3: Load circuit and waveforms are shown on page S-88. 



TENTATIVE DATA 

This page provides tentative information on a 
new product. Texas Instruments reserves the 
right to change specifications for this product 
in any manner without notice. 
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recommended operating conditions 



\ 




SN54S257, SN54S258 


SN74S257, SN74S258 






MIN NOM MAX 


MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, I(JH 


-2 


-6.5 


mA 


Low-level output current, Iol 


20 


20 


mA 


Operating free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54S257, SN74S257 


SN54S258. SN74S2S8 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V| |_ Low^level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


V CC =MIN, l|=-18mA 


-1.2 


-1.2 


V 


Vqh High-level output voltage 


V C C=MIN, V|H = 2V, 
V| L =0.8V, l H = MAX 


SN54S' 


2.4 3.4 


2.4 3.4 


V 


SN74S' 


2.4 3.2 


2.4 3.2 


VOL Low-level output voltage 


Vcc = MIN < V|h = 2V, 
V| L =0.8V, l O L = 20mA 


0.5 


0.5 


V 


Off-state output current, 
'OZH hjgh.ievei voltage applied 


V CC =MAX. V| H = 2V, 
Vq = 2-4 V 


50 


50 


>»A 


Off-state output current, o 
'OZL low-level voltage applied 


V CC =MAX, V|H = 2V, 
V = 0.5 V 


-50 


-50 


MA 


Input current at maximum 
'' input voltage 


V C C MAX . v l = 5 5 v 


1 


1 


mA 


High-level 

li H 

input current 


S input 


Vcc = MAX - v l = 21 v 


100 


100 


fA 


Any other 


50 


50 


Low-level 

'IL 

input current 


S input 


Vcc = MAX < v l = 05 v 


-4 


-4 


mA 


Any other 


-2 


-2 


Iqs Short-circuit output cx 


irrent§ 


V C C MAX 


-40 -100 


-40 -100 


mA 


>CC Supply current 


All outputs high 


Vcc = M AX . See Note 2 


44 68 


36 56 


mA 


All outputs low 


60 93 


52 81 


All outputs off 


64 99 


56 87 



tFor condition* ihown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at V cc = 5 V, T A -25°C. 

§Not more than one output should be shorted at a time and duration of tho short-circuit test should not oxceed one second. 
NOTE 2: l C c '» measured with all outputs open and all possible inputs grounded while achieving the stated output conditions. 



switching characteristics, Vcc = 5 V, Ta = 25°C, R|_ = 280 il 



PARAMETER^ 


FROM 


TO 


TEST 


SN54S2S7. SN74S2S7 


SNS4S258, SN74S258 


UNIT 


(INPUT) 


(OUTPUT) 


CONDITIONS 


MIN TYP 


MAX 


MIN TYP 


MAX 


»PLH 


Data 


Any 




5 


7.5 


4 


6 


ns 


tPHL 




4.5 


6.5 


4 


6 




tpLH 


Select 


Any 


C|_= 15 pF, 


8.5 


15 


8 


12 


ns 


»PHL 


See Note 4 


8.B 


15 


7.5 


12 


tZH 


Output 


Any 




13 


19.5 


13 


19.5 


ns 


*ZL 


Control 




14 


21 


14 


21 




tHZ 


Output 


Any 


Cu" 5pF, 


5.5 


8.5 


5.5 


8.5 


ns 


«LZ 


Control 


See Note 4 


9 


14 


9 


14 



StpLH s lpropagation delay time, low-to-high-level output 
*PHL s propagation delay time, high-to-low-lovel output 
*ZH 9 output enable time to high level 

NOTE 4: Load circuit and waveforms are shown| on page S-87. 



l ZL s output enable time to low level 
t HZ B output disable time from high level 
t|_2 3 output disable time from low level 
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Fast Multiplication . . . 5-Bit Product in 26 ns Typ 

Power Dissipation ... 110 mW Typical 

Latch Outputs for Synchronous Operation 

Expandable for m-Bit-by-n-Bit Applications 

Fully Compatible with Most TTL and Other 
Saturated Low-Level Logic Families 

Diode-Clamped Inputs Simplify System 
Design 



description 

These low-power Schottky circuits are designed to be 
used in parallel multiplication applications. They 
perform binary multiplication in two's-complement 
form, two bits at a time. 

The M inputs are for the multiplier bits and theB inputs 
are for the multiplicand. The Q outputs represent the 
partial product as a recoded base-4 number. This 
recoding effectively reduces the Wallace-tree 
hardware requirements by a factor of two. 

The outputs represent partial products in one's- 
complement form generated as a result of multiplica- 
tion. A simple rounding scheme using two additional 
gates is needed for each partial product to generate 
two's complement. 

The leading (most-significant) bit of the product is 
inverted for ease in extending the sign to square (left 
justify) the partial-product bits. 

The SN54LS261 is characterized for operation over 
the full military temperature range of -55°C to 
125°C; the SN74LS261 for operation from 0°C to 
70° C. 

schematics of inputs and outputs 



SN54LS261 ... J OR W PACKAGE 
SN74LS261 ... J OR N PACKAGE 
(TOP VIEW) 



VCC 



16 _ 15 _ 14 _ 13 _ 12 _ 11 _ 10 _ 9 



B2 B1 BO Ml MO 00 



B3 B4 M2 84 Q3 Q2 



B3 B4 LATCH M2 . 04 Q3 Q2 GNO 

CONTROL ' -v/ ' 

G OUTPUTS 



positive logic: see description 



FUNCTION TABLE 



INPUTS 



LATCH 
CONTROL 
G 



MULTIPLIER 



M2 Ml 



M0 



OUTPUTS 



Q4 Q3 Q2 Q1 Q0 



Q4 Q3o Q2 Q1o QOo 

H L L L L 

B4 B4 B3 B2 B1 

B4 B4 B3 B2 B1 

B4 B3 B2 B1 B0 

B4 B3 B2 B1 B0 

B4 B4 B3 B2 B1 

B4 §4 B3 B2 B1 

H L L L L 



H = high level, L » low level, X = Irrelevant 

Q4fj . . . QOq = The logic level of the same output before the 

high-to-low transition of G. 
B4 . . . BO = The logic level of the Indicated multiplicand (B) input. 



EQUIVALENT OF EACH INPUT 



vcc- 



G: R a 
M or B: R„ 



' 17 kft NOM 
< 20 kfi NOM 



TYPICAL OF Q0, Q1, 02, 03 OUTPUTS 




-v C c 



TYPICAL OF Q4 OUTPUT 



vcc- 



17 kn NOM 



100 n NOM 




vcc 



TENTATIVE DATA SHEET 

yaa Tnis document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54LS261, SN74LS261 

2-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note D 7 v 

Input voltage 7 V 

Operating free-air temperature range: SN54LS261 -55°Cto125°C 

SN74LS261 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SNS4LS261 


SN74LS261 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-1 


-1 


mA 


Low-level output current, Iol 


4 


8 


mA 


Width of enable pulse, t w 


25 


25 


ns 


Setup time, tjetup 


Any M input 


174 


174 


ns 


Any B input 


15i 


15* 


Hold time, t n0 !d 


Any M input 


01 


01 


ns 


Any B input 


01 


01 


Operating free-air temperature, T"a 


-55 125 


70 


°C 


ITha arrow indicates that the fatting edge of the enable pulse is used for reference. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS261 


SN74LS261 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V| h High-level i rtput voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C c=MIN, l| = -18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V CC = MIN, V|H = 2 V, 
v IL° v IL ma *. 'OH " -1 mA 


2.5 3.4 


2.7 3.4 


V 


Vol Low-level output voltage 


V CC -MIN, V| H "2V, 
V||_= V||_ max 


'0L = 4mA 


0.25 0.4 


0.25 0.4 


V 


'0L = 8mA 




0.35 0.5 


Input current at 

It 

maximum input voltage 


V C c "* MAX, V| = 7 V 


0.1 


0.1 


mA 


1 1 h High-level input current 


Vcc a MAX, V| = 2.7V 


20 


20 


»A 


1 1 l Low-level input current 


V C C = MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


I OS Short-circuit output current § 


V C C - MAX 


-6 -40 


-5 -42 


mA 


■CC Supply current 


Vcc = MAX. All inputs at V 
Outputs open 


22 38 


22 40 


mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^ c = 5 V, T/^ = 25°C. 
§Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 4 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


t PLH 


Enable G 


Any Q 




22 


35 


ns 


«PHL 


C L = 15 pF, 
R|_ = 2 kSl, 
See Note 2 


20 


30 


ns 


»PLH 


Any M input 


Any Q 


25 


40 


ns 


tPHL 


22 


35 


ns 


»PLH 


Any B input 


Any Q 


27 


42 


ns 


tPHL 




24 


37 


ns 



^ tpLH = propagation delay time, low-to-high-level output. 

tpHL s propagation delay time, high-to-low-level output. 
NOTE 2: Load circuit and voltage waveforms aro shown on pago S-88. 
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TYPICAL APPLICATION DATA 



Multiplication of the numbers 26 (multiplicand) by 29 (multiplier) in decimal, binary, and 2-bit-at-a-time-binary is 
shown here: 



DECIMAL 



26 
29 

234 

52 

754 



BINARY 



Sign 
Bit 
I 

011010 
011101 
011010 
000000 
011010 
011010 
011010 
000000 

1011 nooio / 

Sign Product 
Bit 



6 

Partial 
Products 



2-BIT-AT-A-TIME BINARY 

Sign 
Bit 
* 

011010 
(+2) (-1) (+1) 
00000011010 *] 3 
111100110 ^Partial 

0110100 JProducts 

01011110010, 



Sign 
Bit 



— v 

Product 



Two points should be noted in the two-bit-at-a-time-binary example above. First, in positioning the partial products 
beneath each other for final addition, each partial product is shifted two places to the left of the partial products abbve 
it instead of one place as is done in regular multiplication. Second, the msb of the partial product (the sign bit) is 
extended to the sign-bit column of the final answer. 

A substantial reduction of multiplication time, cost, and power is obtained by implementing a parallel 
partial-product-generation scheme using a 2-bit-at-a-time algorithm, followed by a Wallace Tree summation. 

Partial-product-generation rules of the algorithm are: 

1. Examine two bits of multiplier M plus the next lower bit. For the first partial product (PP1) the next lower bit is 
zero. 

2 1S 2 14 2 13 2 12 2 11 | 2 10 , 2 9 2 8 2 7 , 2 6 , 2 5 2* 2 3 , 2 2 , 2 1 2° 0, 



PP7 PP6 PP5 PP4 PP3 PP2 PP1 
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TYPICAL APPLICATION DATA 

2. Generate partial product (PPi) as shown in the following table: 



MULTIPLIER BITS 
STEP 1 


FROM 


OPERATOR 
SYMBOL 


TO OBTAIN PARTIAL PRODUCT 


221-1 


221-2 


221-3 
















Replace multiplicand by zero 








1 


+1 B 


Copy multiplicand 





1 





+1 B 


Copy multiplicand 





1 


1 


+2B 


Shift multiplicand left one bit 


1 








-2B 


Shift two's complement of multiplicand left one bit 


1 





1 


-1 B 


Replace multiplicand by two's complement 


1 


1 





-1 B 


Replace multiplicand by two's complement 


1 


1 


1 





Replace multiplicand by zero 



3. Weight the partial products by indexing each two places left relative to the next-less-significant product. 

4. Extend the most-significant bit of the partial product to the sign-bit place value of the final product. 

EXAMPLE OF ALGORITHM 



M = 29 = 011101 



011 



010 
10 



Operator 
Symbol 

+1 B 
-1B 
+2B 



B = 26 = 01 1010 

00000 011010 

111 100110 

0110100 



The summation of these partial products was shown in the 2-bit-at-atime binary multiplication example above. 
The 'LS261 generates partial products according to this algorithm with two exceptions: 

1 . The one's complement is generated for the cases requiring the two's complement. The two's complement can be 
obtained by adding one to the one's complement; this rounding can be done by using one NAND gate and one AND 
gate as shown in Figure B. 

2. The most-significant bit is complemented to reduce the hardware required to extend the sign bit. This extension can 
be accomplished by adding a hard-wired logic 1 in bit position 2 2i+15, of each partial product and also in bit 
position 2 16 of the first partial product (PP1). 
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7" 2" 2* f 



04 B3 0? 01 BO 
M2 

Q L526I Ml 
MO 

Q4 Q3 O? QIOO 



1 1 



B4 S3 02 Bl BO 

M2 - 

- LSI6I Ml ■ 
MO ■ 
04 Q3 Q? 01 00 
OPEN 



B4 B3 B2 Bl BO 
MJ - 

■ G IS2S1 Ml - 
MO - 
04 03 CO 01 00 



04 B3 B? Bl BO 
MJ ■ 

- lint Ml ■ 
MO ■ 
04 03 03 1 00 

open 



20 INPUTS TO WALLACE TREE 

FIGURE A— FIRST PARTIAL PRODUCT, PP1 



2' 2" ?' 7* 




19 INPUTS TO WALLACE THEE 

FIGURE B-OTHER PARTIAL PRODUCTS. PPi 

ADO THIS 1 FOR m OMLY 



LUE 



he 



_EJ£ 



[IE 



I 



I 



1 



ROUNDING BITS 



wi pn m m 



PP3 PPJ PPI 



'»| »| »| "| "I "| »| "j 

\ WALLACE TREE / 

\ 14 LEVELS FOR !« X 111 / 

."I "\ > 

V 

PROOUCT 

FIGURE C-MANIPULATION OF PARTIAL PRODUCTS FOR ENTRY INTO WALLACE TREE 

In general, the 4 x 2 bit 'LS261 can be expanded for use in 4m x 2n bit multipliers. Partial-product generation uses 
m x n 'LS261s m x n -f 16 'LSOOs, and m x n -r 16 'LS08s. The size of the Wallace tree and ALU requirements vary 
depending on the size of the problem. The count for the 16 x 16 bit multiplier is: 

32 SN54LS261/SN74LS261 

2 SN54LS00/SN74LS00 

2 SIM54LS08/SN74LS08 

56 SN54H183/SN74H183 

7 SN54LS181/SN74LS181 

2 SN54LS182/SN74LS182 
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SN54S270 ... J PACKAGE 
SN74S270 ... J OR N PACKAGE 
(TOP VIEW) 



ADDRESS SELECT 

INPUTS CHIP 
SELECT 



DATA OUTPUTS 



R ' Y1 Y2 Y3 Y4 ' 



I 1 A I 1 



H 




C3 


Y1 


Y2 


Y3 













Y4 


F 


E 


D 


A 


B 


C 



ADDRESS SELECT 
INPUTS 



positive logic: When the CS input is high, 
all four outputs are off. 



SN74S271 . . . N PACKAGE 
' (TOP VIEW) 



Full Schottky Clamping for High Performance: 
Address Access Time . . . 45 ns Typical 
Chip-Select Time . . . 15 ns Typical 
Power Dissipation . . . 0.25 mW/Bit Typical 

'S270 Is Organized as 512 Words by 4 Bits 

• 'S271 Is Organized as 256 Words by 8 Bits 
and Is in a 20-Pin Package for 0.300-Inch 
Row Spacing 

• Ideal for Microprogramming, Reference 
Tables, and High-Speed Code Converters 

• Open-Collector Outputs Permit Expansion 

• SN54S370, SN74S370 and SN74S371 Are 
Functionally Equivalent But Have 
3-State Outputs. 

description 

The SN54S270, SN74S270, and SN74S271 are 
2048-bit monolithic custom-programmed read-only 
memories. The 'S270 is organized as 512 words of 
four bits each and the 'S271 is organized as 
256 words of eight bits each. These Schottky- 
clamped, high-speed transistor-transistor-logic (TTL) 
memory arrays are addressed in straight binary with 
full on-chip decoding. Overriding chip-select inputs 
are provided which, when one or more is taken high, 
will inhibit the function causing all outputs to remain 
high. Data, as specified by the customer, are perma- 
nently programmed into the monolithic structure for 
the 2048 bit locations. 

The memory matrix consists of 32 transistors com- 
prising the X plane with each transistor having 
64 emitters. Each of the 64 bit lines that comprise 
the Y plane of the matrix is connected to one emitter 
from each of the 32 transistors. The address of a 
word is accomplished through the buffered binary 
select inputs coincident with low-level voltages at all 
chip-select inputs. Five binary select inputs are 
decoded internally in the X plane to select one of the 
32 matrix transistors. In the 'S270 the four remaining 
select inputs are internally decoded in the Y plane to 
select four of the 64 bit lines. These selected bit lines 

appear as a four-bit word output. In the 'S271 the three remaining select inputs are internally decoded in the Y plane to 
select eight of the 64 bit lines. These selected bit lines appear as an eight-bit word output. 

The customer can specify the output logic level desired at each of the 2048 bit locations by completing the 
supplementary ordering data and a set of data cards punched in accordance with the data format shown under ordering 
instructions. Upon receipt of the order, Texas Instruments will assign a special device number to the device 
programmed according to the customer's order. The completed device will be marked with the Tl special device 
number. It is important that the customer specify not only the output levels desired at all 2048 bit locations, but also 
the other information requested. 



ADDRESS SELECT 
INPUTS 
A 



DATA OUTPUTS 



B2 Bl Y8 Y7 YS VS 



M O F CS V» V7 ve 



niiiiniJiirtii^ 



ADDRESS SELECT INPUTS 



DATA OUTPUTS 



positive logic: When either (or both) CS input(s) is 
(are) high, all eight outputs are off. 
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S-254 on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54S270, SN74S270, SN74S271 
2048-BIT READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



SN54S270/SN74S270 functional block diagram and word selection 




WORD-SELECT TABLE 





.'INPUTS 


WORD 


1 


H 


C 


F 


E 


D 


C 


B 


A 


Q 


L 


L 


L 


L 


L 


L 


L 


L 


L 


■J 


L 


L 


L 


L 


L 


L 


L 


L 


H 


2 


L 


L 


L 


L 


L 


L 


L 


H 


L 


3 


L 


L 


L 


L 


L 


L 


L 


H 


H 


4 


L 


L 


L 


L 


L 


L 


H 


L 


L 


5 


L 


L 


L 


L 


L 


L 


H 


L 


H 


6 


L 


L 


L 


L 


L 


L 


H 


H 


L 


7 


L 


L 


L 


L 


L 


L 


H 


H 


H 


8 


L 


L 


L 


L 


L 


H 


L 


L 


L 




Words 9 thru S06 omitted 


507 


H 


H 


H 


H 


H 


H 


L 


H 


H 


508 


H 


H 


H 


H 


H 


H 


H 


L 


L 


509 


H 


H 


H 


H 


H 


H 


H 


L 


H 


510 


H 


H 


H 


H 


H 


H 


H 


H 


L 


511 


H 


H 


H 


H 


H 


H 


H 


H 


H 



Word selection is accomplished in a conventional 9-bit positive-logic binary code with the A select input being the 
least-significant bit progressing alphabetically through the select inputs to I which is the most-significant bit. 
SN74S271 functional block diagram and word selection 

WORD-SELECT TABLE 



2MS-BIT MEMORY CELL 
324V-M 
MEMORY MATRIX 






INPUTS 


WORD 


H 


G 


F 


E 


D 


C 


B 


A 





L 


L 


L 


L 


L 


L 


L 


L 


1 


L 


L 


L 


L 


L 


L 


L 


H 


2 


L 


L 


L 


L 


L 


L 


H 


L 


3 


L 


L 


L 


L 


L 


L 


H 


H 


4 


L 


L 


L 


L 


L 


H 


L 


L 


5 


L 


L 


L 


L 


L 


H 


L 


H 


6 


L 


L 


L 


L 


L 


H 


H 


L 


7 


L 


L 


L 


L 


L 


H 


H 


H 


8 


L 


L 


L 


L 


H 


L 


L 


L 




Words 9 thru 250 omitted 


251 


H 


H 


H 


H 


H 


L 


H 


H 


252 


H 


H 


H 


H 


H 


H 


L 


L 


253 


H 


H 


H 


H 


H 


H 


L 


H 


254 


H 


H 


H 


H 


H 


H 


H 


L 


255 


H 


H 


H 


H 


H 


H 


H 


H 



Word selection is accomplished in a conventional 8-bit positive-logic binary code with the A select input being the 
least-significant bit progressing alphabetically through the select inputs to H which is the most-significant bit. 
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TYPES SN54S270, SN74S270, SN74S271 

2048-BIT READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S270 -55°Cto125°C 

SN74S270, SN74S271 0°C to 70°C 

Storage temperature range — 65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54S270 


SN74S270 
SN74S271 


!UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Voh 


5.5 


5.5 


V 


Low-level output current, IrjL 


12 


15 


mA 


Operating free-air temperature, T/^ 


-55 125 


70 


°C 


rical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54S270 


SN74S270 
SN74S271 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


v I H H igh-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -18mA 


-1.2 


-1.2 


V 


'OH High-level output current 


Vcc = MIN . 
V, H = 2V, 
V| L = 0.8V 


V h = 5.5 V 


250 


250 


MA 


V 0H = 2.4 V 


50 


50 


/iA 


Vol Low-level output voltage 


Vcc = MIN - 
V IH = 2V, 
V| U = 0.8V 


'0L = 12 mA 


0.5 




V 


Iql = 15 mA 




0.5 


V 


1 1 Input current at maximum input voltage 


V C C = MAX, V| = 5.5 V 


1 


1 


mA 


l|H High-level input current 


V C C = MAX, V| = 2.7 V 


25 


25 


MA 


1 1 l Low-level input current 


Vcc = MAX, V| = 0.5 V 


-0.25 


-0.25 


mA 


'CC Supply current 


Vcc " MAX, See Note 2 


105 155 


105 155 


mA 


C Q Off-state output capacitance 


V C C = B V, V = 5 V, 
f = 1 MHz 


6.5 


6.5 


pF 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
TaII typical values are at Vqq = 5 V, T/v = 25°C. 

NOTE 2: With outputs open and CS input(s) grounded, Iqc is measured first by selecting a word that contains the maximum number of 
programmed high-level outputs; then by selecting a word that contains the maximum numbor of programmed low-level outputs. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpLH Propagation delay time, low-to-high-level output!from| address select 


C L = 30pF, 
RLI =400 SI, 
R|_2 ° 600 SI, 
See Figure 1 


45 


ns 


tpHL Propagation delay time, high-to-low-level output from | address select 


45 


, PLH Propagation delay time, low-to-high-level output from chip select 


15 


ns 


tpHL Propagation delay time, high-to-low-level output from 'chip select 


15 
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TYPES SN54S270, SN74S270. SN74S271 
2048-BIT READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



R L1 - 400 il 



C L ~ 30 pF 
(See Note B! 



R L2 = 600 !! 



INPUT 

(See Note 



yy v / j v 

™ C lJ\ A ov 



I I 

I* 1— tpHL tPLH— T « 

I 



ANY 

PROGRAMMED 
OUTPUT 



| J V 0H 

1.5 V 

Vol 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



NOTf£G: A. The input Pulse generator has the following characteristics: t r "S 2.5 ns, tf =S 2.5 ns, PRR ^ 1 MHz, Z out * 50 

B. C|_ includes probe and iig capacitance. 

C. The pulse generator is connected to the input under tost. The other inputs, memory content permitting, are connactod so that the 
input will switch the output under test, 



FIGURE 1 -PROPAGATION DELAY TIMES 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



^cc- 



6 kO NOM 



TYPICAL OF ALL OUTPUTS 
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TYPES SN54S270, SN74S270, SN74S271 

2048-BIT READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



ORDERING INSTRUCTIONS 



Programming instructions for these read-only 
memories are solicited in the form of a sequenced 
deck of 64 standard 80-column data cards providing 
the information requested under "data card format," 
accompanied by a properly sequenced listing of these 
cards, and the supplementary ordering data. Upon 
receipt of these items, a computer run will be made 
from the deck of cards which will produce a complete 
function table for the requested part. This function 
table, showing output conditions for each of the 
words, will be forwarded to the purchaser as verifica- 
tion of the input data as interpreted by the computer- 
automated design (CAD) program. This single run 
also generates mask and test program data; therefore, 
verification of the function table should be 
completed promptly. 



3 



Each card in the data deck prepared by the purchaser 
identifies the words specified and describes the levels 
at the outputs. All addresses must have all outputs 
defined and columns designated as "blank" must not 
be punched. Cards should be punched according to 
the data card format shown. 

SUPPLEMENTARY ORDERING DATA 

Submit the following information with the data 

cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number. 

The following information will be furnished to the 
customer by Texas Instruments: 

a) Tl part number 

b) Tl sales order number 

c) Date received. 

'S270 DATA CARD FORMAT (64 CARDS) 

Column 

1- 3 Punch a right-justified integer representing 
the binary input address (000-504) for the 
first set of outputs described on the card. 
4 Punch a "— " (Minus sign) 

5- 7 Punch a right-justified integer representing 
the binary input address (007-511) for the 
last set of outputs described on the card. 

8- 9 Blank 

10-13 Punch "H", "L", or "X" for bits four, 
three, two, and one (outputs Y4, Y3, Y2. 
and Y1 in that order) for the first set of 



outputs specified on the card. H = high- 
voltage-level output, L = low-voltage-level 
output, X = output level irrelevant. 

14 Blank 

15-18 Punch "H", "L", or "X" for the second set 
of outputs. 

19 Blank 

20-23 Punch "H", "L", or "X" for the third set of 
outputs. 

24 Blank 

25-28 Punch "H" "L". or "X" for the fourth set 
of outputs. 

29 Blank 

30-33 Punch "H". "L". or "X" for the fifth set of 
outputs. 

34 Blank 

35-38 Punch "H", "L", or "X" for the sixth set of 
outputs. 

39 Blank 

40-43 Punch "H". "L", or "X" for the seventh set 
of outputs. 

44 Blank 

45-48 Punch "H", "L", or "X" for the eighth set 
of outputs. 

49 Blank 

50-51 Punch a right-justified integer representing 
the current calendar day of the month. 

52 Blank 

53-55 Punch an alphabetic abbreviation 
representing the current month. 

56 Blank 

57-58 Punch the last two digits of the current 
year. 

59 Blank 

60-61 Punch "SN" 

62-66 Punch a left-justified integer representing 
the Texas Instruments part number. This is 
supplied by the factory through a Tl sales 
representative. 

67-68 Blank 

69-80 Preferably these columns should be 
punched to reflect the customer's part or 
specification-control number. This informa- 
tion is not essential. 
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SN74S271 DATA CARD FORMAT (64 CARDS) 
Column 

1- 3 Punch a right-justified integer representing 
the binary input address (000-252) for the 
first set of outputs described on the card. 

4 Punch a "-" (Minus sign) 

5- 7 Punch a right-justified integer representing 
the binary input address (003-255) for the 
last set of outputs described on the card. 

8- 9 Blank 

10-17 Punch "H", "L", or "X" for bits eight, 
seven, six, five, four, three, two, and one 
(outputs Y8, Y7, Y6, Y5, Y4. Y3, Y2, and 
Y1 in that order) for the first set of outputs 
specified on the card. H = high-voltage-level 
output, L = low-voltage-level output, X = 
output level irrelevant. 

18 Blank 

19-26 Punch "H", "L", or "X" for the second set 
of outputs. 

27 Blank 

28-35 Punch "H", "L", or "X" for the third set of 
outputs. 

36 Blank 



37-44 Punch "H", "L", or "X" for the fourth set 
of outputs. 

45-49 Blank 

50-51 Punch a right-justified integer representing 
the current calendar day of the month. 

52 Blank 

53-55 Punch an alphabetic abbreviation 
representing the current month. 

56 Blank 

57-58 Punch the last two digits of the current year. 

59 Blank 
60-61 Punch "SN" 

62-66 Punch a left-justified integer representing the 
Texas Instruments part number. This is 
supplied by the factory through a Tl sales 
representative. 

67-68 Blank 

69-80 Preferably these columns should be punched 
to reflect the customer's part or 
specification-control number. This 
information is not essential. 
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TYPE SN74273 
OCTAL D-TYPE FLIP-FLOP WITH CLEAR 

BULLETIN NO. OL-S 7412091, MARCH 1974 



Contains Eight Flip-Flops with 
Single-Rail Outputs 

Buffered Clock and Direct Clear Inputs 

Individual Data Input to Each Flip-Flop 

Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 



description 



These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic with a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and is 
not directly related to the transition time of the 
positive-going pulse. When the clock input is at either 
the high or low level, the D input signal has no effect 
at the output. 

These flip-flops are guaranteed to respond to clock 
frequencies ranging from to 25 MHz while maximum 
clock frequency is typically 35 megahertz. Typical 
power dissipation is 39 milliwats per flip-flop. 



schematics of inputs and output 



EQUIVALENT OF EACH INPUT 

Vcc 



Clear: R € 
Clock: R e 
All other inputs: R a 



l"3kfl NOM 
I - 4 kll NOM 
, - 8 kll NOM 



INPUT 




functional block diagram 

clockJI^>o- 



>CK 
CLEAR 



•-C >CK 
CLEAR 



CLEAR 



N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 



VCC go SO 70 70 60 80 SO 50 CLOCK 

Mo oH M5 oH 4o oH Mo oH 



i 



CLEARI J CLEAR I I CLEAR I I CLEAR 

CK<p— *— Q>CK CM ) 1 ( >CK 



9 



CLEAR 10 ID 2D 20 30 30 «D 40 OMD 



positive logic: see function table 



FUNCTION TABLE 
(EACH FLIP-FLOP) 



INPUTS 


OUTPUT 
Q 


CLEAR CLOCK 


D 


L X 


X 


L 


H t 


H 


H 


H t 


L 


L 


H L 


X 


0-0 



H = high level (steedy state) 
L = low level (steady state) 
X = irrelevant 

t = transition from low to high 
level 

Qq = the level of Q before the 

indicated steady-state input 
conditions were established. 




L-Q>ck 

CLEAR 



L <PCK 
CLEAR 



CLEAR 



•-0>CK 

CLEAR 



TENTATIVE DATA SHEET 

This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPE SN74273 
OCTAL D-TYPE FLIP-FLOP WITH CLEAR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ) 

Input voltage 

Operating free-air temperature range 
Storage temperature range . . . 



7V 

.... 5.5 V 
. 0°C to 70°C 
-65°Cto 150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.75 5 5.25 


V 


High-level output current, IfjH 


-800 


liA 


Low-level output current, Iol 


16 




Clock frequency, 'clock 


25 


MHz 


Width of clock or clear pulse, t w 


20 


ns 


Setup time, t setup 


Data input 


20t 


ns 


Clear inactive state 


251 


ns 


Data hold time, thold 


5t 


ns 


Operating free-air temperature, T"a 


70 


°C 


arrow indicates that the rising edge of tho clock pulse is used for roforonco. 

rical characteristics over recommended operating free-air temperature range (unless otherwise nol 


ed) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|h High-level input voltage 




2 


V 


V 1 1_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


VcC = MIN < l| = -12mA 


-1.5 


V 


VoH High-level output voltage 


Vcc = MIN, V|h = 2V, 
V|L = 0.8V, Iqh = -800mA 


2.4 3.4 


V 


VOL Low-level output voltage 


Vcc = WIN- V IH = 2V - 
V| L = 0.8V, Iol= 16 mA 


0.4 


V 


l| Input current at maximum input voltage 


V C C = MAX, v l "5.5 V 


1 


mA 


l|H High-level input current 


Clear 


V C C = MAX, V| = 2.4V 


80 


ma 


Clock or 


40 


1 1 1_ Low-level input current 


Clear 


V C c = MAX, V| =0.4 V 


-3.2 


mA 


Clock or D 


-1.6 


'OS Short-circuit output current§ 


V CC - MAX 


-18 -57 


mA 


'CC Supply current 


Vcc = MAX, See Note 2 


62 94 


mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tAII typical values are at Vqq = 5 V, T/^ = 25 C. 

§Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear Inputs, Iqc is measured after a momentary ground, then 4.5 V, is 
applied to clock. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


f max Maximum clock frequency 


C L = 15 pF, 
R|_« 400 n. 
See Note 3 


25 


35 




MHz 


tpHL Propagation delay time, high-to-low-level output from clear 




23 


35 


ns 


tp|_H Propagation delay time, low-to-high-level output from clock 




20 


30 


ns 


tpHL Propagation delay time, high-to-low-level output from clock 




21 


30 


ns 



NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 



374 PRINTED IN U S A 

Texas Instruments s-26i 

I NCORPORATED 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME post office box soi2 . Dallas, texas 75222 

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 



TTL 
LSI 



TYPES SN54S275, SN74S274. SN74S275 
4-BIT-BY4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 
7 BIT SLICE WALLACE TREES WITH 3-STATE OUTPUTS 

BULLETIN NO. DL-S 7412121, MARCH 1974 



'S274 Provides 8-Bit Product in Typically 45 ns 

'S274 Can Provide Sub-Multiple Products 
for n-Bit-by-n-Bit Binary Numbers 

'S275 Accepts 7 Bit-Slice Inputs and 2 Carry 
Inputs for Reduction to 4 Lines in Typically 45 ns 

These New High-Complexity Functions Can 
Reduce Package Count by Nearly 50% in Most 
Parallel Multiplier Designs 

When Combined With SN74H183 and Schottky 
Look-Ahead Adders, Multiplication Times Are 
Typically: 

16-Bit Product in 75 ns 

32-Bit Product in 116 ns 



description 



SN74S274 . . . N PACKAGE 
(TOP VIEW) 

























«■"' «*•' «-° w «j» «r' u>*"«sr* 

























. «- aF 5 aj" 1 bj- 7- ri *ST *35T 



positive logic: When either (or both) G input(s) is 
(are) high, all eight outputs are off. 



These high-complexity Schottky-clamped TTL 
circuits are designed specifically to reduce the defay 
time required to perform high-speed parallel binary 
multiplication and significantly reduce package 
count. The 'S274 is a basic 4-bit-by-4-bit parallel 
multiplier in a single package, and as such, no 
additional components are required to obtain an 8-bit 
product. The 'S275 expandable bit-slice Wallace tree 
has been designed to accept up to seven bit-slice 
inputs and two carry inputs from previous slices for 
reduction to four lines. For word lengths longer than 
4 bits, a number of 'S274 multipliers can be 
combined to generate sub-multiple partial products. 
These partial products can then be combined in 
Wallace trees to obtain the final product. See Typical 
Application Data. 



SNB4S275 ... J PACKAGE 
SN74S275 ... J OR N PACKAGE 
(TOP VIEW) 



SLICE INPUTS SLICE AND CARRY OUTPUTS 

* ENABLE A 

vcc ' t j* A e '?" 2 y' pa** 1 . yo x 



16 _ 15 _ 14 _ 13 _ 12 _ 11 _ tO _ 9 



a" 2" r <a* C3" t 



v 

SLICE INPUTS 



C2* C2* 2" GNO 

<.f—f SLICE 

I. INPUT 



positive logic: When G is high, all four outputs are off. 



functional block diagram 



'S275 

BiTutcciNnmoFi* 



schematics of inputs and outputs 



li t | HI jlll |l' 



EQUIVALENT OF EACH INPUT 



v C c- 



5 



< 



TYPICAL OF ALL OUTPUTS 




1— v C c 


SB U NOM i 




|— OUTPUT 



NOTE: When one of the C2 n carry inputs it not used, it must be groundod. If neither C2 n carry input is used, both Cj" inputs are grounded 
and the C2 n+ 1 output is normally left open. 



TENTATIVE DATA SHEET 

This document provides tentative information 
262 on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54S275, SN74S274, SN74S275 
4-BIT-BY4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 
7-BIT-SLICE WALLACE TREES WITH 3 -STATE OUTPUTS 



absolute .maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) -IY. 

Input voltage jj'jj 

Off-state output voltage • ■ • 

Operating free-air temperature range: SN54S275 -&t> o to 1 zo^ 

SN74S274, SN74S275 J C to 70 C 

Storage temperature range - 65 ° C t0 1 50 ° C 

NOTE 1: Voltage value* ore with respect to network ground terminal. 

recommended operating conditions 





SN54S275 


SN74S274 
SN74S275 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-2 


-6.5 


mA 


Low-level output current, Iol 


12 


12 


mA 


ODeratina free-air temperature, Ta 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54S27S 


SN74S274 
SN74S275 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.8 


0.8 


V 


V | I nput clamp voltage 


V C C =M|N . I| - -18mA 


-1.2 


-1.2 


V 


VrjH High-level output voltage 


V C C=MIN, V|h = 2V, 
V| L =0.8V, l 0H =MAX 


2.4 3.4 


2.4 3.2 


V 


Vol Low-level output voltage 


V C C =M,N . V| H = 2V. 
V| L = 0.8V, loL o12 mA 


0.5 


0.5 


V 


Off-state output current, 
'OZH n j 8h . Ieve( v0 | ta ge applied 


V C C=MAX, V| H = 2V. 
V = 2.4 V 


50 


50 


fiA 


Off-state output current, 
^ ZL low-level voltage applied 


V CC =MAX, V| H = 2V, 
V = 0.5 V 


-50 


-50 


HA 


1 1 Input current at maximum input voltage 


V C c = MAX, V| - 5.5 V 


1 


1 


mA 


l|H High-level input current 


V CC =MAX, V|"2.7V 


25 


25 


MA 


1 1 l Low-level input current 


Vcc = MAX ' v l = 5 V 


-0.25 


-0.25 


mA 


I os Short-circuit output current § 


V C C " MAX 


-30 -100 


-30 -100 


mA 


ICC Supply current 


V C C = M AX 


105 155 


105 155 


mA 



tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc - 5 V, T A - 25°C. 

§Not more than one output should be shortod at a time and duration of the short-circuit should not exceed one second. 
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TYPES SN54S275, SN74S274, SN74S275 

4-BIT-BY4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 

7-BIT-SLICE WALLACE TREES WITH 3 -STATE OUTPUTS 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER! 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


*PLH 


Any A or B CS274), 
or Any Slice or Carry CS275) 


Any 


C L = 30pF, R L -400n. 
See Figure 1 


45 


ns 


t PHL 


45 


tZH 


Any Enable 


Any 


C L = 5pF, R L = 400n, 
See Figure 1 


15 


ns 


tZL 


15 


tH2 


10 


ns 


«LZ 


10 



^tpm s Propagation delay time, low-to-high-level output 
*PHL 3 Propagation delay time, high-to-low-lovel output 
t 2H s Output enable time to high level 
tz|_ — Output enable time to low level 
t HZ = Output disable time from high level 
*LZ 5 Output disable time from low level 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 

UNDER TEST — < > f 




C(_ includes probe and jig capacitance. 
All diodes are 1N 3064 or 1N916. 
LOAD CIRCUIT 



DATA 
INPUTS 

JOS Note A) 



output 

(SI and S2 closed) 




DELAY TIME FROM DATA INPUTS 
VOLTAGE WAVEFORMS 




WAVEFORM 1 
IS1 doted. S2 open 
sco Note C) 



WAVEFORM 2 
(SI open. S2 doted, 
see Note C) 



ENABLE TIME AND DISABLE TIME FROM ENABLE 
VOLTAGE WAVEFORMS 



FIGURE 1-SWITCHING TIMES 



NOTES: A. When measuring delay times from data inputs, the enable input(s) are low, 

B. When measuring delay times from enable input(s), the data inputs are steady-stato. 

C. Waveform 1 Is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the 
output with internal conditions such that the output is high except when disabled. 

O. Input waveforms are supplied by pulse generators having the following characteristics: t r < 2.5 ns, tf < 2.5 ns, PRR < 1 MHz, 
and Z out « 50 CI. 
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TYPES SN54S275. SN74S274, SN74S275 
4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 
7-BIT-SLICE WALLACE TREES WITH 3 -STATE OUTPUTS 



TYPICAL APPLICATION DATA 



T* 1 carry btttotht 2" 4 ' 
2** 1 carry bit to *• 2** 1 



2" tub-tiwtfcplo partial product bin 
thai contnbvt* to tha 2"*° product 
(Sm Now A) 



T tub mult*** p«rt Ml product bm 
Tftat contnbuta to tfw 7"*° product 
(Sm Nom A) 




< 7 inputs per brt-sSico 
90 m typical proctaoaoon datay ti 
1 potMBJ par biMbot 



>T carry brt» 
{Sm Not* A> 



2"** carry bil to tha 2"*' trot 
2** 1 carry bil to lha 2"*' trot 



2^° product output 



dm carry bet and tha 2** 
product output (tram dfct rt* 1 
WaUaot troa) art tad m 




< 7 inputs par txt^bca 
56 ns typecal propagation datay C 
1 1/2 pMaaaa t par btlifco* 



>T carry bits 
(SatNott A) 



product. UvaBy 



2"*' carry I 

VrafoattwTan tad into a 



FIGURE FIGURE 2-BAStC BIT-SLICE WALLACE TREE 



FIGURE 3-HIGH-SPEED BIT-SLICE WALLACE TREE 



'S275 

2*1+2 2°*' C2 11 *' 



C2"l — 1 
C2° — f 

2" 4- 



Ton+1 
tree 



To CO in 
wbxequent '283* 

Ton+2_ 
tree 



Open 



< 7 inputs per bit-slice 

61 ni typical propagation delay time 

1 1/4 package* per bit tllco 



kkkkkk 



'S275 



C2" 



C2" 

jt>*2 2n»1 C2 n»1 2" 



Open 



1 



kkkkkk 



*S275 



See Note A 

C2" 
C2" 

2t»*2 2 n+ 1 02"*^ 2" 
I 



Open 



1 



BIT SLICE 
l I l I I I 



kkkkkk 



'S275 



C2° 

2«+2 jb+1 C2 n *' 2" 



' 2" I 4- 



Open 



From C4 



rn ^ of previous 
CU ~ '283 



\/ 

To final summing adder 

FIGURE 4— MODERATE-SPEED BIT-SLICE WALLACE TREE 



* I fr* 2 out) 

i < C from n— ; 




NOTE A: All unused Input* mutt bo grounded. 
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TYPES SN54S275, SN74S274, SN74S275 

4-BIT BY4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 

7-BIT-SLICE WALLACE TREES WITH 3 -STATE OUTPUTS 



TYPICAL 



APPLICATION DATA 



< 15 Inputs sm bit-tile* 
101 ra typical pro p t gil ion d*Uy tkm 
3 1« |i 




To Fkttl S u m min g Addf 

NOTES: A. Ground unused inputs. 

B. These outputs from proceeding trees moy go to any of the Inputs of the 'S275. 

C. The circuit within the dotted lines moy be either the basic bit-slice Wallace tree or the high-speed Wallace tree. In the latter case 
both carry Inputs of the '275 must be grounded. 

FIGURE 5-15-BIT-SLICE WALLACE TREE FOR 32-BIT X 32-BIT MULTIPLIER 



(detail a 



Sat Not* a 
•S275 

(19 Bit>)' 



j 2"* 2 



r^»J i I 



7T\ bitto. 

2"*' tlM 



E 2* bit from 
2-'o»* 



ma. 



SmNoO) A 

•S275 

(23 Bin). 



*S275 HiBiul 



'tt— r 1 



SmNouA 



•S27B 

(27Bitt) 



L . n r 



ma 



SmNokA 

*S275 

(31 Bio) 



*S275(t5Bitii 



L nzi J 



"1 



1_. 



BASIC BIT-SLICE. HIGH-SPEED BIT SLICE. OR MODERATE SPEED BIT-SLICE WALLACE TREE 
(7 BITS) 

2"* 2 bit to Z»* J tr». ^! 



2"*' bit to 2-' 1 



2~' 



- 2—* bit from 2*~ J trM 

- 2**' bit from 2*" 1 am 



To f kill summing addtr 

NOTES: A. Ground unusod inputs. 

B. The number of bits in parentheses is the maximum number of bits this tree can combine If the remaining 'S275's (all having a 
higher number In the parentheses) were not connected. 



FIGURE 6-7-TO-31-BIT-SLICE WALLACE TREE FOR UP TO 64-BIT X 64-BIT MULTIPLIERS 
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TYPES SN54S275, SN74S274. SN74S275 
4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 
7-BIT-SUCE WALLACE TREES WITH 3 -STATE OUTPUTS 



ITYPICAL APPLICATION DATA 



. 2"PP er na " °' n X 2 lower ha " °' n * 

■ — — I-— r- — • — • ' 1 

■ 2"PP« f hal * °' n x 2 uppeT ha " ol 2± 2 lower ha " °' " X 2 lower na " °* " 
""^glower half of n ^ ^"PPC •'•If of n T 

NOTE A: The left-hand half of each rectangle is tho portion of 
word one used to obtain the product shown within the 
rectangle. Similarly, tho right-hand half of each rectangle 
is the portion of word two used. 

FIGURE 7-UNIVERSAL METHOD OF 
ADDING | -BIT PRODUCTS TO 
OBTAtN'AN n-BIT PRODUCT 



o 



r~TTT 



I I it 

I I I p- 



L_l2 1 £to_2 3 M_X (2°_to_2™J i 

\^{2™ xo 2^) X to '^)_ [2'j2°joV 5 ') X (2° to2 15 ) _| 
T_.A J2.i!lisji2 6 jp22 1 )_J 

FIGURE 8— METHOD OF ADDING 
32-BIT PRODUCTS TO OBTAIN A 
64-BIT PRODUCT 



U I I I I 

III I 1 1 I 

IK I CO I CO I U> I CO I CO 
Q. 1 Ul I HI I Ul I Ul I Ul 
CO LU UJ UJ LU UJ 

hrmiililil 
i£rrrri= 

Wslslsls 5 



EACH RECTANGLE 
REPRESENTS AN 
8-BIT PRODUCT 



1 I 



rrr 



--n i 



to I co I co I co I co 
iu I ui I ui I ui I tu 

Ul Ul Ul Ul Ul 

cc ■ cr I tr i tr I cc 

3 I D i 3 i 3 ■ 3 
lllllllll 

S| S |{2|-|- 

Ul I Ul I Ul I Ul I Ul 

« I I "t It I ^ 



Jl 1 1 
1 1 1 1 
1 1 1.1 

1 1 III 

glglglil 

iiiiiili 



«I<,<I N , 

Slslsfcl 



i r 



■ r 



T~i 



n 

ii!- 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

slslala 

iiiliii 
*lTl a 
5l5l5l5 



(4 1 (4 UUlTm.lt R ARRAY 



FIGURE 9— FINAL PRODUCTS AND 
ARRAY SUBPRODUCT ADDITIONS FOR 
32-BIT X 32-BIT MULTIPLIER 



EZL 



ize 



JZI 



2 



a 



13 



in 



alalsls 

S|S|S|K 

S I R I*I R 

2,2,2,2 



ItBITHIOOUCT 



nx. 



T1 



Tl 



5 



I 

Jl i i 



rhH I I i I 



XI II I II 
T — J I I t I I I I 
lllllllll 
lllllllll 
lllllllll 
I I II I I I IJ 
I I I I I I I l|l 

e||l?l!l?l!lflll3l 
llilililililllllll 
,5 l*l*l s lTri1S 
:l:l:l=l:l:!:l:k1 



NOTE A: Soo Note B of Figure 6 for designing troes with any number of inputs up to 31. 
FIGURE 10— ARRAY ARRANGEMENT FOR VARIOUS MULTIPLIERS 
INCLUDING ARRAY SUBPRODUCT ADDITIONS FOR 64-BIT X 64-BIT 

MULTIPLIER . 
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TYPES SN54S275, SN74S274, SN74S275 

4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 

7 BIT SLICE WALLACE TREES WITH 3 STATE OUTPUTS 



TYPICAL APPLICATION DATA 
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TYPES SN54S275, SN74S274, SN74S275 
4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 
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TYPICAL APPLICATION DATA 

o 

/ <M 
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TYPES SN54S275. SN74S274, SN74S275 

4-BIT-BYh4-BIT BINARY MULTIPLIER WITH 3 -STATE OUTPUTS 

7-BIT-SLICE WALLACE TREES WITH 3-STATE OUTPUTS 

TYPICAL APPLICATION DATA 



•283» 



flililli, ,1111111, 1 I I 1 I '\ I I l I | | | | I pJ_LLl_L Jj-L-L, TiT i /Ti T /Til 

J|^^^ f yp nyp E^p 




•283t 







n 





1/2 '283' ?» - j» 



I I I 
1/2 H183 



1/2 'H183 
4 



] [ 



1/2 H183 
■C 



1/2 -H183 



I I I 



i" I I i" a* I I i 



•283* 



1/2H183 

-C e_ 



1/2 'H183 



1/2 •Him 



I I I 



"283' 

Hr 



Each starred block may be either a basic bit-slice Wallace tree CS276 only) or a high-speed bit-slice Wallace tree CS275 plus >4 *H183). In 
either case the function of the terminal is the same as the similarly located terminal of the basic bit-slice (Figure 2) or high-speed bit-slice 
Wallace tree (Figure 3). Also for either tree, when only five inputs of the seven-input odder of the *S275 are used, the remaining two inputs 
must be grounded. When the high-speed v addsr is used, the C2 n inputs of the 'S275 must be grounded. 
T For Improved performance, SN74S181 ALUs with SN74S182 look-ahead generators can be substituted for the SN74283 adders. Typically, 
the multiplication time will be reduced by 32 nanoseconds. 



FIGURE 11-16-BIT X 16-BIT MULTIPLIER 
(SHEET 3 OF 3-SUMMING PARTIAL PRODUCTS) 
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TI cannot assume any responsibility lot any circuits shown 
or represent thai their ore free from patent infringement. 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 



374 



TTL 
LSI 



TYPES SN54S281, SN74S281 
4-BIT PARALLEL BINARY ACCUMULATORS 

BULLETIN NO. DL-S 741206S, FEBRUARY 1974 



Full 4-Bit Binary Accumulator in 
a Single Package 

15 Arithmetic/Logic-Type Operations: 
Add 

Subtract (B-A or A-B) 

Complement 

Increment 

Transfer 

Plus 10 Other Functions 

Full Shifting Capabilities: 
Logic Shift (Left or Right) 
Arithmetic Shift (Left or Right) 
for Sign Bit Protection 
Hold 

Parallel Load 

Expandable to Handle n-Bit Words 
with Full Carry Look-Ahead 

Logic Mode Operation Provides Seven 
Boolean Functions of the Two Variables 



SN54S281 ... J OR W PACKAGE 
SN74S281 . . J J OR N PACKAGE 
(TOP VIEW) 



DATA OUTPUTS 



AATA IU n tW CO* T ROt n -i 

VCC T CLOC. IOUI 'AM » " TEL. " " 




Al «J. HI W DIG UN « C C4 ' W.0 



A3 . RSI RSO RIG 

COMTftOt 

register «e 

SELECT 



logic: see description and function tables 



description 



These Schottky-clamped four-bit accumulators integrate high-performance versions of an arithmetic logic unit/function 
generator and a shift/storage matrix on a single monolithic circuit bar. The arithmetic logic unit (ALU) portion, similar 
to the SN54S181/SN74S181 circuit, incorporates the capability to perform 16 arithmetic/logic-type operations as 
detailed in Table 1 . The accumulator includes an exchange of subtract operands by which either A-B or B-A can be 
accomplished directly. The ALU is controlled by three function-select inputs (ASO, AS1, AS2) and a mode-control 
input (M). When the mode-control input is high, the ALU is placed in a logic mode which performs any of seven logic 
functions on two binary variables as detailed in Table 2. Full carry look-ahead is provided for fast, simultaneous carry 
generation for the full four binary bits. The carry input (C n ) and propagate and generate outputs (P. G) are 
implemented for direct use with the SN54S182/SN74S182 look-ahead carry generators. This permits systems to be 
implemented with the added advantage of full look-ahead across any word length to minimize the accumulator delay 
times. Once data is loaded into the accumulator, the typical add time with full look-ahead is 29 nanoseconds for 16-bit 
words. 

The shift/storage matrix is analagous in its capabilities to the SN54S194/SN74S194 universal bidirectional shift register 
with the added advantages of multiplexed input/output (I/O) cascading lines which comprehend arithmetic shift 
functions having a sign bit, such as 2's complements. The matrix can be used to perform either logic or arithmetic shifts 
in either direction (left or right), parallel load, or hold. Control of the register is accomplished with three inputs: 
register control (RC) and register selection (RSO, RS1). The cascading input/output lines incorporate three-state 
outputs multiplexed with an input. The least-significant cascading bit is combined with the AO, FO circuitry to provide 
the shift-right input and the shift-left output (RI/LO), and the most significant bit is coupled with the A3, F3 circuitry 
to provide the shift-left input and the shift-right output (LI/RO). 

Series 54S circuits are characterized for operation over the full military temperature range of -55°C to 125 C; Series 
74S circuits are characterized for operation from 0°C to 70° C. 
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TYPES SN54S281, SN74S281 

4-BIT PARALLEL BINARY ACCUMULATORS 



FUNCTION TABLES 



TABLE 1— ARITHMETIC FUNCTIONS 
Mode Control (M) ° Low 



TABLE 2-LOGIC FUNCTIONS 
Mode Control (M) = High 



ALU 




ACTIVE-HIGH DATA 


Carry Input (C n ) = X (Irrelevant) 


SELECTION 




C n = H 


C„ = L 






ALU 




ACTIVE-HIGH 
DATA FUNCTION 


AS2 AS1 


ASO 




(with carry) 


(no carry) 




SELECTION 


L L 


L 


*0 


= L.F 1 = F 2 =F 3 =H 


Fn-H 




AS2 AS1 


ASO 


L L 


H 


F = 


B MINUS A 


F°B MINUS A MINUS 1 




L 


L 


L 


Fn = L 


L H 


L 


F = 


A MINUS B 


F = A MINUS B MINUS 1 




L 


X 


H 


Fn = A„ ©B n 


L H 


H 


F = 


A PLUS B PLUS 1 


F " A PLUS B 




L 


H 


L 


F„ = A n © B n 


H L 


L 


F = 


B PLUS 1 


Fn = B n 




H 


L 


L 


F n = A„B n 


H L 


H 


F = 


B PLUS 1 


Fn = B n 




H 


L 


H 


Pn = A n + B n , 


H H 


L 


F = 


A PLUS 1 


^n ° An 




H 


H 


L 


Fn - A n B n 


H H 


H 


F = 


A PLUS 1 


F n° A n 




H 


H 


H 


Fn = A n + B n 



TABLE 3-SHIFT-MODE FUNCTIONS 
C n =M»S0«S1 = L, and S2°H 



REGISTER 
SELECTION 


REGISTER 
CONTROL 
INPUT 


SHIFT-MATRIX INPUTS 


CLOCK 
INPUT 


INPUT/ 
OUTPUT 
RI/LO 


SHIFT-MATRIX OUTPUTS 
(INTERNAL) 


input/ 

OUTPUT 
LI/RO 


FO 


F1 


F2 


F3 


RSI RSO 


°A 


Qb 


Qc 


Qd 


L L 


X 


fO 


fi 


f2 


f3 




Z 


fO 


fi 


f2 


f3 


Z • 


L H 


L 


QBn 


QCn 


QDn 


li 




QBn 


QBn 


QCn 


QDn 


li 


li 


L H 


H 


Qao 


QCn 


QDn 


li 




QBn 


Q Bn 


QCn 


li 


Qdo 


li 


H L 


L 


ri 


QAn 


QBn 


QCn 




ri 


ri 


QAn 


QBn 


QCn 


QCn 


H L 


H 


ri 


QAn 


QBn 


Qdo 




ri 


ri 


QAn 


QBn 


Qdo 


QCn 


H H 


X 


Qao 


Qbo 


Qco 


Qdo 




Z 


Qao 


Qbo 


Qco 


Qdo 


Z 


X X 


X 


Qao 


Qbo 


Qco 


Qdo 


L 


X 


Qao 


Qbo 


Qco 


Qdo 


X 



H - high level (steady state) 

L - low level (steady state) 

X = irrelevant (any input, including transitions) 

Z - high impedance (output off) 

t - transition from low to high level 

fO, 11, f2, f3, ri, li - the level of steady-state conditions at FO, FI, F2, F3. RI/LO, or LI/RO respectively 

Q A0> Q B0- Q CO> Q DO = the ,eval of Q A> Q B' °-C> or °-D< respectively, before the indicated steady-state input conditions were established 
°-An- °-Bn- Q Cn- Q Dn = trte l8Vo1 °* Q A- Q B- Q C> or Q D> respectively, before the most recent transition of the clock 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S281 (see Note 2) -55°Cto125°C 

SN74S281 0°Cto70°C 

Storage temperature range -65°Cto150°C 



NOTES: 1. Voltage values are with respect to network ground terminal. 

2. An SN54S281 in the W package operating at free-air temperatures above 110°C requires a heat sink that provides thermal 
resistance from case to free-air, RflCA- °* not more than 20°C/W. 
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recommended operating conditions 





SN54S281 

MIM IUHM MAX 


SN74S281 
MIN NOM MAX 


UNIT 


finnnlu unltnon V/v 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


Any output except LI/RO and RI/LO 


-1 


-1 


mA 


LI/RO and RI/LO 


-2 


-2 


Low-level output current, loL 


Any output except LI/RO and RI/LO 


20 


20 


mA 


LI/RO and RI/LO 


10 


10 


Clock freauencv. f«i n ^k (for shifting) 




50 


50 


MHz 


Width of clock pulse, tyyidock) 


8 


8 


ns 


Data setup time with respect to clock, t setup 


Ot 


Ot 


ns 


Data hold time with respect to clock, t n0 ld 


18t 


18t 


ns 


Operating free-air temperature, T/y (toe Note 2) 


-55 125 


70 


°C 



T-The arrow Indicates that the rising edge of the clock pulse it u*ea tor re.erence. .h„, m .i r««i.tanca 

NOTE 2: An SN54S281 in the W package operating at f ree-olr temperatures above 1 10°C require, a heat .Ink that provides thermal re.i.tance 
from case to f roe-air, RflCA. of not more tnan 20°C/W. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54S281 
MIN TYP* MAX 


SN74S281 
MIN TYP* MAX 


UNIT 


V | h High-level input voltage 




2 


2 


V 


V 1 1 Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Any input except 
LI/RO and RI/LO 


Vcc =M| M. I| = -18 mA 


-1.2 


-1.2 


V 


High-level 

VnH 
w output voltage 


Any output except 
LI/RO and RI/LO 


Vcc = MIN, V|H"2V, 
V| L = 0.8V, l H = MAX 


2.5 3.4 


2.7 3.4 


V 


2.4 3.4 


2.4 3.4 


LI/RO. RI/LO 


Vql Low-level output voltage 




Vcc = M,N < V|H"2V, 
V| L = 0.8V, Iol°MAX 


0.5 


0.5 


V 


1 1 Input current at maximum input voltage 


V cc = MPiX, V| = 5.5V 


1 


1 

50 


mA 


High-level 

l|H 

input current 


RS0, RSI 
M, Clock 


V CC = MAX, V| = 2.7V, 
See Note 3 


50 
150 


150 


MA 


LI/RO, RI/LO 


200 


200 


AS2 


300 


300 


All others 


250 


250 


Low-level 

111 

input current 


RS0.RS1, LI/RO 
RI/LO 




-2 
-3 


-2 
-3 


mA 


M, Clock 


vec = ""Aa, 


V| = u.o v 


-4 


-4 


AS0, AS1 


See Note 3 


-6 


-6 


All others 




-8 


-8 


Inc Short-circuit output currer 


«§ 


V C C = MAX 


-40 -110 


-40 -110 


mA 


ICC Supply current 


V C C = MAX, 
T A = 125°C 


W package 
only 


190 




mA 


V CC = MAX 


All packages 


144 230 


144 230 





tFor conditions shown a. MIN or MAX, use the appropriate value specified under recommended operating condition.. 
t All typical values are at Vcc = 5 v - T A = 25 c - 

§ Not more than one output should be shorted at a time. .... 
NOTE 3 When te«ing input current at the RI/LO or LI/RO terminal., the output under test must be in the high-impedence (off) state. 
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TYPES SN54S281, SN74S281 

4-BIT PARALLEL BINARY ACCUMULATORS 



switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 1 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


1 IMIT 


*PLH 




C n +4 




10 


20 




tPHL 


Cn 




10 


20 




tPLH 


Any A 


C n+ 4 




18 


30 




tPHL 




18 


30 


ns 


*PLH 




Any F 




10 


20 




tPHL 


c n 




10 


20 




tPLH 


Any A 






14 


24 




tPHL 


G 




14 


24 




tPLH 


Any A 


P 




12 


20 




tPHL 






12 


20 




*PLH 


Ai 






20 


35 




*PHL 


Fj 




20 


35 




*PLH 


Aq 


RI/LO 


C L = 15 pF. 


30 


45 




tPHL 


I/O outputs: Rl = 560 il, 


30 


45 


ns 


*PLH 


A3 


LI/RO 


Other outputs: R|_ = 280 ft, 


30 


45 




*PHL 


See Figure 1 


30 


45 


ns 


*PLH 


FO 


RI/LO 




7 


11 








7 


11 


ns 


tPLH 


f=3 


LI/RO 




7 


11 




*PHL 




7 


11 


ns 


tPLH 


Any AS 


Any F or 




28 


45 




*PHL 


Cn+4 




28 


45 


ns 


*PLH 


Any AS 


PorG 




20 


33 




*PHL 




20 


33 


ns 


*PLH 


Clock 


Any F 




30 


45 




«PHL 




30 


45 


ns 


*PLH 


Clock 


RI/LO or 




35 


55 




tPHL 


LI/RO 




35 


55 


ns 



^PLH — Propagation delay time, low-to-high-level output 
tPHL 3 Propagation delay time, high-to-low-level output 

PARAMETER MEASUREMENT INFORMATION 



TEST 

POINT Vcc 
o 



INPUT 



FROM OUTPUT 
UNDER TEST 



(See Note A) 



(See Note Bl 



OUTPUT 



j«-«PHL' 



r-'PHL-H 



•<PLH- 



OUT OF PHASE 
OUTPUT 



LOAD CIRCUIT 



VOH 

vol 
voh 
vol 



VOLTAGE WAVEFORMS 



NOTES: A. Input pulso is supplied by a generator having the following characteristics: t r < 2.5 ns, t f < 2.5 ns, PRR < 1 MHz, Z out « 50 ft. 

B. C|_ inlcudos probe and jig capacitance. 

C. All diodes are 1N916 or 1N3C64. 

FIGURE 1 
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TYPES SN54S281, SN74S281 
4-BIT PARALLEL BINARY ACCUMULATORS 



TYPICAL APPLICATION DATA 



RIGHT 


RI/LO 


LI/RO 


DATA IN 




CARRY 


Cn 


C n +4 


INPUT 


'S281 





RI/LO 
C n 



LI/RO 
C n +4 



'S281 



RI/LO 



LI/RO 
C n +4 



'S281 



RI/LO 



LI/RO 
C n +4 



•S281 



LEFT 
"DATA IN 
.CARRY 

OUTPUT 



ENTER AND STORE TIME: 38 ns typical 

EACH SUCCESSIVE ADDITION TO STORED DATA: 44 ns typical 

FIGURE A-16-BIT BINARY ACCUMULATOR USING FOUR SN54S281/SN74S281 CIRCUITS 
IN RIPPLE-CARRY MODE 



RIGHT 
DATA IN 
CARRY 
INPUT 



RI/LO LI/RO 
C„ 'S281 



G P 
75 7 



RI/LO LI/RO 
C„ 'S281 

G P 



RI/LO LI/RO 
C„ *S281 

G P 



RI/LO LI/RO 
C n 'S281 °n+4 



GO PO 


c n+x 


G1 PI 


Cn+y 


G2 P2 C n+Z 


G3 P3 








'S182 







ENTER AND STORE TIME: 37 ns typical 

EACH SUCCESSIVE ADDITION TO STORED DATA: 29 ns typical 

FIGURE B-1 6-BIT BINARY ACCUMULATOR USING FOUR SN54S281/SN74S281 CIRCUITS 
AND ONE SN54S182/SN74S182 IN FULL LOOK-AHEAD CARRY MODE 



LEFT 
DATA IN 
CARRY 
OUT 



RIGHT 
DATA IN" 
CARRY. 
INPUT 



RI/LO 



LI/RO 



'S281s 



C n 



'S182 
G P 



rx 



Rl/LO 
C„ 



4 

*S281s 



LI/RO 



C n 'S182 

G P 



n 



RI/LO 


a LI/RO 
4 


C n 


•S281s 



'S182 
G P 



RI/LO 



. LI/RO 
4 

•S281s C n+4 



'S182 
G P 



GO PO C n+X G1 PI C n+y G2 P2 C n+2 G3 P3 

'S182 



LEFT 
DATA IN 
.CARRY 
OUT 



ENTER AND STORE TIME: 42 ns typical 

EACH SUCCESSIVE ADDITION TO STORED DATA: 34 ns typical 



FIGURE C-64-BIT BINARY ACCUMULATOR USING 16 SN54S281/SN74S281 CIRCUITS AND 
FIVE SN54S182/SN74S182 CIRCUITS FOR FULL CARRY LOOK-AHEAD 



A inputs and F outputs of 'S281 are not shown. 
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TYPES SN54283, SN54LS283, SN74283, SN74LS283 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 

BULLETIN NO. DL-S 7411832, MARCH 1974 



Full-Carry Look-Ahead across the Four Bits 

Systems Achieve Partial Look-Ahead 
Performance with the Economy of 
Ripple Carry 

Supply Voltage and Ground on Corner 
Pins to Simplify P-C Board Layout 



SN54283, SN54LS283 ... J OR W PACKAGE 
SN74283, SN74LS283 ... J OR N PACKAGE 
(TOP VIEW) 



TYPE 



TYPICAL ADD TIMES 
TWO TWO 
8-BIT 16-BIT 
WORDS WORDS 

23 ns 43 ns 
25 ns 45 ns 



TYPICAL POWER 
DISSIPATION PER 
4-BIT ADDER 



VCC B3 A3 13 M B4 14 C4 

























63 A3 13 A4 B4 14 
-12 C4 - 

B2 A2 £1 A1 B1 CO 


















- 1 "liTiir * iirLirLir ■ ~ 



positive logic: see SN5483A/SN7483A function table 



functional block diagram 



'283 23 ns 43 ns 310 mW 

'LS283 25 ns 45 ns 95 mW 

description 

The '283 and 'L283 adders are electrically and 
functionally identical to the '83A and 'LS83A respec- 
tively; only the arrangement of the terminals has been 
changed. 

These improved full adders perform the addition of 
two 4-bit binary numbers. The sum (2) outputs are 
provided for each bit and the resultant carry (C4) is 
obtained from the fourth bit. These adders feature 
full internal look ahead across all four bits generating 
the carry term in ten nanoseconds typically. This 
provides the system designer with partial look-ahead 
performance at the economy and reduced package 
count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented 
in its true form meaning that the end-around carry 
can be accomplished without the need for logic or 
level inversion. 

Designed for medium-speed applications, the circuits 
utilize transistor-transistor logic that is compatible 
with most other TTL families and other saturated 
low-level logic families. 

function table and schematics of inputs and outputs 

Same as SN5483A/SN7483A and SN54LS83A/ 
SN74LS83A, see pages S-1 15 and S-1 16. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 7 v 

Input voltage: '283 55v 

'LS283 7 V 

Interemitter voltage (see Note 2) 5 5 v 

Operating free-air temperature range: SN54283. SN54LS283 -55°Cto125°C 

SN74283, SN74LS283 0°Cto70°C 

Storage temperature range — 65°Cto150°C 

NOTES: 1 . Voltage values, except interemitter voltage, ore with respect to network ground terminal. 

2. This is the voltage between two emitter, of a multiple-emitter transistor. This rating applies for the '283 only between the 
following pairs: A1 and B1, A2 and B2, A3 and B3, A4 and B4. 
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TYPES SN54283, SN74283 
4 BIT BINARY FULL ADDERS WITH FAST CARRY 



recommended operating conditions 





SN54283 


SN74283 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply Voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


Any output except C4 


-800 


-800 


MA 


Output C4 


-400 


-400 


Low-level output current, Iql 


Any output except C4 


16 


16 


mA 


Output C4 


8 


8 


Operating free-air temperature, 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54283 


SN74283 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


VcC'MIN. l| = -12mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC =MIN, V| H = 2V, 
V| L -0.8V, l H = MAX 


2.4 3.6 


2.4 3.6 


V 


V(DL Low-level output voltage 


Vcc = M,N ' V|H"2V, 
V| L = 0.8V, l0L = MAX 


0.2 0.4 


0.2 0.4 


V 


1 Input current at maximum 
' input voltage 


Vcc " MAX - v l " 5 5 v 


1 


1 


mA 


■|H High-level input current 


Vcc-MAX, V| = 2.4V 


40 


40 


MA 


l|L Low-level input current 


Vcc = MAX « v l " 4 v 


-1.6 


-1.6 


mA 


Short-circuit 
output current § 


Any output except C4 


V C C " M AX 


-20 -55 


-18 -55 


mA 


Output C4 


-20 -70 


-18 -70 


IqC Supply current 


Vcc " MAX ' 
Outputs open 


All B low, other 
inputs at 4.5 V 


56 


56 


mA 


All inputs at 
4.5 V 


66 99 


66 110 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
JaII typical values are at Vcc = 5 V, = 25 C. 
§Only one output should be shorted at a time. 



switching characteristics, VpC = 5 V, Ta = 25° C 



PARAMETER 1 


FROM (INPUT) 


TO (OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


«PLH 


CO 


Any 2 




14 


21 


ns 


tpHL 


Cl=15pF, R L = 400n, 


12 


21 




«PLH 


Aj or Bj 




See Note 3 


16 


24 


ns 


«PHL 


£i 




16 


24 




«PLH 


CO 


C4 




9 


14 


ns 


tPHL 


C|_=15pF, RL= 780n, 


11 


16 




tPLH 


A; or B; 


C4 


See Note 3 


9 


14 


ns 


«PHL 




11 


16 





Stpm = Propagation dolay time, low-to-high-lovel output 
t PHL s Propagation delay timo, high-to-low-lovol output 
NOTE 3: Load circuit and voltage waveforms are shown on page S-87 . 
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TYPES SN54LS283, SN74LS283 

4-BIT BINARY FULL ADDERS WITH FAST CARRY 



recommended operating conditions 





SN54LS283 


SN74LS283 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, VqC 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Ioh 


-400 


-400 




Low-level output current, Iol 


4 


8 


mA 


Operating free-air temperature, 


-55 125 


70 


°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS283 


SN74LS283 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|n High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc=MIN, l| = -18mA 


-1.5 


-1.5 


V 


V*oh High-level output voltage 


Vcc=MIN, V|H = 2V, V| L = V| L max, 
■OH ° -400 fiA 


2.4 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


V CC = MIN, V| H = 2V, 
V||_ " V||_ max 


lOL " 4 mA 


0.25 0.4 


0.25 0.4 1 


V 


'0L D 8 mA 




0.35 0.5 


Input current 
l| at maximum 
input voltage 


Any A or B 


V CC =MAX, V| = 7V 


0.2 


0.2 


mA 


CO 


0.1 


0.1 


High-level 

>|H 

input current 


Any A or B 


V C C=MAX, V|=2.7V 


40 


40 


MA 


CO 


20 


20 


Low-level 

•lL 

input current 


Any A or B 


Vcc = MAX. V| - 0.4 V 


-0.8 


-0.8 


mA 


CO 


-0.4 


-0.4 


l(3S Shor-circuit output current § 


V CC = MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


V C C = MAX, 
Outputs open 


All inputs 
grounded 


22 39 


22 39 


mA 


All B low, other 
inputs at 4.5 V 


19 34 


19 34 


All inputs at 
4.5 V 


19 34 


19 34 



*For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vqq " 5 V, T/^ = 25° C. 
§Ortly one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER H 


FROM (INPUT) 


TO (OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


CO 


Any E 




16 


24 




tPHL 




15 


24 


ns 


l PLH 


Aj or Bj 






15 


24 




«PHL 


£i 


C L =15pF. R L = 2k«, 


15 


24 


ns 


«PLH 


CO 


C4 


See Note 4 


11 


17 




«PHL 




11 


17 


ns 


tPLH 


Aj or Bj 


C4 




11 


17 




tPHL 




12 


17 


ns 



^*PLH — Propagation delay time, low-to-high-level output 
tPHL — Propagation delay time, high-to-low-level output 
NOTE 4: Load circuit and voltage waveforms are shown on page S-88. 
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1024-BIT PROGRAMMABLE READ-ONLY 
MEMORY WITH 3 -STATE OUTPUTS 
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Provides the Versatility of Custom Designs 
Virtually "Off the Shelf" 

Applications Include: 
Microprogramming 

Look-up Tables for any Fixed Program 
Parallel Code Converters 
Sequence, Routine, and Subroutine Generators 
Random-Logic Function Generator 

Schottky-Clamped for High Performance: 
Chip-Select Access Time . . . 15 ns Typ 
Address Access Time . . . 40 ns Typ 



J OR N PACKAGE 
(TOP VIEW) 



v cc 



DATA OUTPUTS 



I4 Jl3 

H 



8 

/ CND 



SELECT INPUTS 



positive logic: see description 



• Interchangeable with Most Other 256-Word- 
by-4-Bit TTL PROMs/ROMs 

• Bus-Driving, 3-State Outputs for Easy Word Expansion 

• SN74S387 Is Functionally Equivalent but Has Open-Collector Outputs 

• Fully Decoded, Low-Current P-N-P Inputs 

• Fully Compatible with Most TTL and Other Saturated Low-Level Logic Families 
description 

The SN74S287 is a field-programmable, 1024-bit, read-only memory organized as 256 words of four bits each. This 
monolithic, high-speed, Schottky-clamped TTL memory array is addressed in eight-bit binary with full on-chip 
decoding. Two overriding chip-select inputs are provided which, when either one or both are high, cause all four 
three-state outputs to assume a high-impedance state. This memory features p-n-p input transistors, which reduce the 
low-level-input-current requirement to a maximum of —0.25 milliampere, only one-eighth that of a Series 74S standard 
load. The organization is expandable with no additional output buffering, as shown in Table 1 below. 

The address of a four-bit word is accomplished through the buffered binary select inputs in coincidence with a low level 
at both chip-select inputs. Where multiple 'S287 devices are used in a memory system, the chip-select inputs allow easy 
decoding of additional address bits. 

Data can be electronically programmed, as desired, at any of the 1024 bit locations in accordance with the 
programming procedure specified. Prior to programming, the memory contains a high-logic-level output condition at all 
bit locations. The programming procedure open-circuits metal links which results in a low-logic-level output at the 
selected locations. The procedure is irreversible; once altered, the output for that bit is permanently programmed to 
provide a low logic level. Outputs never having been altered may later be programmed to supply a low-level output. 
Operation of the device within the recommended operating conditions will not alter the memory content. 



The three-state output combines the convenience of 
an open-collector with the speed of a totem-pole 
output; it can be bus-connected to other similar 
outputs (see Table 1), yet it retains the fast-rise-time 
characteristic of the TTL totem-pole output. 



TABLE 1 
WORD CAPACITY vs 74S LOADS 



SERIES 

74S 
LOADS 


MAX NO. OF 
COMBINED OUTPUTS* 


MAX NO. 
OF WORDS 


1 


129 


33 024 


2 


128 


32~768 


3 


120 


30 720 


4 


80 


20 480 


5 


40 


10 240 



tTotal number of outputs connected to each common bus 
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TYPE SN74S287 

1024-BIT PROGRAMMABLE READ-ONLY 
MEMORY WITH 3-STATE OUTPUTS 



step-by-step programming procedure 

1. Apply steady-state supply voltage (Vcc = 5 volts) and address the word to be programmed. See recommended 
conditions for programming on the following page. 

2. Verify that the bit location needs to be programmed. (With the load circuit of Figure A, an unprogrammed output 
will be at 2 volts or greater; a programmed output will be at 0.8 volts or less.) If a bit is already programmed, 
proceed to the next bit. 

3. If the bit requires programming, disable the outputs by applying a high-logic-level voltage to both chip-select inputs. 

4. Only one bit location is programmed at a time. Apply the load circuit of Figure A to the outputs not being 
programmed; then, ground the output to be programmed as a low logic level. 

5. Ramp Vcc to 10.5 volts nominal. Maximum supply current required during programming is 750 mA. 

6. Apply a low-logic-level voltage to both chip-select inputs. This should occur between 10 microseconds and 
1 millisecond after Vcc nas reached its 10.5-volt level. See programming sequence of Figure 6. 

7. After the X program pulse time (1 millisecond) is reached, a high logic level is applied to the chip-select inputs to 
disable the outputs. 

8. Within 10 microseconds to 1 millisecond after the chip-select inputs reach a high logic level, Vcc should be ramped 
down to 5 volts at which level verification can be accomplished. 

9. The chip-select inputs may be taken to a low logic level (to permit program verification) 10 microseconds or more 
after Vcc reaches its steady-state value of 5 volts. 

10. At a Y pulse duty cycle of 10% or less, repeat steps 1 through 8 for each output where a bit at this address is desired 
to be programmed. 

NOTES: A) Vcc should be removed between program pulses to reduce total average power dissipation and 
resultant chip temperatures. See Figure B. 

B) When verification indicates that a bit did not program (output is 2 volts or greater), repeat steps 3 
through 9. If the bit did not program after the second application of a 1 millisecond X pulse, repeat 
steps 3 through 9 using an X pulse time of 50 to 75 millisconds. Regardless of the X duration, the 
total average pulse time of Y should be no more than 10% of the programming cycle. 

C) The circuit shown in Figure A, or equivalent, is used to limit voltage to 6 volts or less for outputs not 
being programmed. 



v cc 



VERIFY 
NEED TO 
PROGRAM 

vcc 




10 w to 1 cm 



VERIFY 
PROGRAM 



REMOVE Vcc TO 
REDUCE AVG POWER 



LOAD CIRCUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMED OR FOR 
PROGRAM VERIFICATION 

FIGURE A 



r~LJi 



10 (it to 1 cm 



•10.5 V 
SV 



ov 



VOLTAGE WAVEFORMS FOR PROGRAMMING 
FIGURE B 



V IH 

V|L 
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TYPE SN74S287 
1024-BIT PROGRAMMABLE READ-ONLY 
MEMORY WITH 3-STATE OUTPUTS 



recommended conditions for programming 





MIN 


NOM 


MAX 


UNIT 


Supply voltage, Vcc ' see Note 1 ) 


Steady state 


4.75 


5 


5.25 




Program pulse 


10 


10.5 


11* 


V 


Input voltage 


High level 


2.4 




5 


V 


Low level 







0.5 


Output conditions for programming 


To a high logic level 


See Figure A 




To a low logic level 







-0.8 


V 


Duration of programming pulse X (see Figure B) 


1 




75 


ms 



NOTE 1 : All voltage values are with respect to network ground terminal. 
* Absolute maximum rating 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, VrjC ( see Notes 1 and 2) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range — 65°Cto150°C 



NOTES: 1. Voltage values are with respect to network ground terminal. 

2. This rating applies at all times except during programming. 



recommended operating conditions 



MIN 
4.75 



Supply voltage, Vcc 

High-level output current, IrjH 

Low-level output current, IfjL 

Operating free-air temperature, Ta 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



NOM MAX UNIT 
5 5.25 V 
-6.5 mA 
16 mA 
70 °C 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V|i_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc^M'N. l| = -18mA 


-1.2 


V 


VrjH High-level output voltage 


Vcc = MIN . V| H = 2V, 
V| L = 0.8V, Ioh = MAX 


2.4 3.2 


V 


Vol Low-level output voltage 


V C C "MIN, V|H°2V, 
Vm = 0.8V, l 0L = 16mA 


0.5 


V 


Off-state output current, 
'OZH high-level voltage applied 


Vcc = MAX, V|H = 2V, 
V = 2.4 V 


50 


MA 


Off-state output current, 

'OZL 

low-level voltage applied 


V C c = MAX, V| H = 2V, 
V = 0.5 V 


-50 


ma 


l| Input current at maximum input voltage 


V C C = MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


V C C = MAX, V t = 2.7V 


25 


ixA 


l|L Low-level input current 


V C c " MAX, V| = 0.5V 


-250 


HA 


Iqs Short-circuit output current § 


V C C " MAX 


-30 -100 


mA 


'CC Supply current 


Vcc " MAX < See Note 3 


110 150 


mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operoting conditions, 
t All typical values are at Vgc - 5 V, - 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 
NOTE 3: Ice '* measured with outputs open and both CS inputs grounded. 
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TYPE SN74S287 

1024-BIT PROGRAMMABLE READ-ONLY 
MEMORY WITH 3-STATE OUTPUTS 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER? 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


Address 


Any 






42 


60 


ns 


tPHL 


C L = 30pF. 


RL = 400 n. 


42 


60 


tZH 


Chip 


Any 


See Notes 4 and S 




15 


30 


ns 


»ZL 


select 






15 


30 


*HZ 


Chip 


Any 


C|_ = 5pF. 


See Notes 4 and 5 


12 


ns 


tLZ 


select 


12 



HtpLH = propagation delay time, low-to-high-level output 
tpHL s propagation delay time, high-to-low-levol output 
t ZH — output enable time to high level 
t£L = output enable time to low level 
tn2 — output disable time from high level 
t|_2 — output disable time from low level 
NOTES: 4. When measuring times from address inputs, both CS1 and CS2 are low. When measuring times from chip-select inputs, the address 
inputs are held steady. 
S. Load circuit and waveforms ere shown on page S-87, 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



V C C- 



6 kSl NOM 



5_JL 



TYPICAL OF ALL OUTPUTS 



SO SI NOM 



Vcc 
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TYPES SN54S289, SN74S289 
64-BIT RANDOM-ACCESS MEMORIES 
WITH OPEN-COLLECTOR OUTPUTS 

BULLETIN NO. DL-S 7412108, MARCH 1974 



Schottky-Clamped for High-Speed Buffer/Scratchpad 
Memory Systems: 
Access from Chip-Enable Inputs . . . 12 ns Typ 
Access from Address Inputs . . . 25 ns Typ 

Open-Collector Outputs for Controlled-lmpedance 
Bus Lines 

SN54S189, SN74S189 Are Functionally Equivalent 
But Have Three-State Outputs 

SN54S289 Is Guaranteed for Operation Over 
the Full Military Temperature Range of 
-55°Cto125°C 

Compatible with Most TTL and DTL Logic Circuits 

Chip-Enable Input Simplifies Word Expansion 

Direct Replacement for Intel 3101 A in Most 
Applications 



SN54S289 ... J OR W PACKAGE 
SN74S289 ... J OR N PACKAGE 
(TOP VIEW) 



SELECT INPUTS 



_ 18 _ 15 _ 14 _ 13 _ 12 _ 11 _ 10 _ 9 _ 



CE R/W D1 



positive logic: see description 



description 



These 64-bit active-element memories are monolithic Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of four bits each. They are fully decoded and feature a chip-enable input to simplify decoding 
required to achieve the desired system organization. The memories feature p-n-p input transistors that reduce the 
low-level input current requirement to a maximum of —0.25 milliamperes, only one-eighth that of a Series 54S/74S 
standard load factor. The chip-enable circuitry is implemented with minimal delay times to compensate for added 
system decoding. 



write cycle 



The complement of the information at the data input is written into the selected location when both the chip-enable 
input and the read/write input are low. While the read/write input is low, the outputs are at a high logic level (off). 



read cycle 



The stored information (complement of information applied at the data inputs during the write cycle) is available at the 
outputs when the read/write input is high and the chip-enable input is low. When the chip-enable input is high, the 
outputs are high (off). 



FUNCTION TABLE 



FUNCTION 


INPUTS 


OUTPUT 


CHIP 
ENABLE 


READ/ 
WRITE 


Write 

(Store Complement of Data) 


L 


L 


H 


Read 


L 


H 


Stored Data 


Inhibit 


H 


X 


H 



H - high level, L " low level, X - irrelevant 



TENTATIVE DATA SHEET 

This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54S289, SN74S289 

64-BIT RANDOM-ACCESS MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



description (continued) 

The fast access time of the 'S289 makes it particularly attractive for implementing high-performance memory functions 
requiring access times on the order of 25 nanoseconds. The unique functional capability of the 'S289 outputs being 
high during writing combined with the data inputs being inhibited during reading means that both data inputs and 
outputs can be connected to the data lines of a bus-organized system without the need for interface circuits. 



functional block diagram 





r* A (D 


M 




NPU1 


B !25L 


tESSI 


c 04l 


AOOf 





ADDRESS 
BUFFERS 



1-OF-16 
DECODERS 



64-BIT MEMORY 
MATRIX 
ORGANIZED 
16-X-4 



CHIP ENABLE (CE) 



(2) 



READ/WRITE (R/W) — 



WRITE AND SENSE 
AMPLIFIER CONTROL 



DATA INPUTS < 



D1 

(6) 

D2 



(10) 



(12) 



(5) 



17) 



Y1 



Y2 



(9) 
Y3 



(11) 
Y4 



OUTPUTS 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

v C c 



INPUT- 



5 



CE: Rgq - 6 kSl NOM 
All others: R~, - 4 kSl NOM 



TYPICAL OF ALL OUTPUTS 




OUTPUT 
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TYPES SN54S289, SN74S289 
64-BIT RANDOM-ACCESS MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc l xe Note 1) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S289 -55°C to 125°C 

SN74S289 0°C to 70°C 

Storage temperature range — 65°Cto150°C 



recommended operating conditions 





SN54S289 


SN74S289 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output voltage, Voh 


5.5 


5.5 


V 


Low-level output current, Iol 


16 


16 


mA 


Width of write-enable pulse (read/write low), t w 


25 


25 


ns 


Setup time, t^exup (see Figure 1 ) 


Address to read/write 


Oi 


Oi 


ns 


Data to read/write 


25t 


25t 


Chip enable to read/write 


Oi 


Oi 


Hold time. th \a (see Figure 1) • 


Address from read/write 


Ot 


Ot 


ns 


Data from read/write 


Ot 


Ot 


Chip enable from read/write 


Ot 


Ot 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



tiThe arrow indicates the transition of the read/write input used for reference: t for the low-to-high transition, i for the high-to-low transition. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS''' 


SNS4S289 


SN74S289 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.8 


0.8 


V 


V| 1 nput clamp voltage 


V C c = MIN, l| = -18mA 


-1.2 


-1.2 


V 


Iqh High-level output current 


V C c = MIN, 
V,H = 2V, 
V| U = 0.8V 


V H - 2.4 V 


40 


40 


fA 


V H - 5.5 V 


100 


100 


Vol Low-level output voltage 


V C c c MIN . V IH = 2 V, 
V| L = 0.8V, l L = 16mA 


0.5 


0.45 


V 


l| Input current at maximum input voltage 


V C c = MAX, V| = 5.5V 


1 


1 


mA 


1 1 H High-level input current 


V C C ° MAX, V| = 2.7V 


25 


25 


MA 


l||_ Low-level input current 


V C C = MAX. V| = 0.5 V 


-250 


-250 


uA 


ICC Supply current 


Vcc = MAX, See Note 2 


75 105 


75 105 


mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^c ~ 5 V, = 2S°C. 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. Ice I* measured with the read/write and chip-enable inputs grounded, all other inputs at 4.5 V, and the outputs open. 
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TYPES SN54S289, SN74S289 

64-BIT RANDOM-ACCESS MEMORIES WITH OPEN-COLLECTOR OUTPUTS 



switching characteristics over recommended operating ranges of VrjC and Ta (unless otherwise noted) 



PARAMETER § 


TEST CONDITIONS 


SN54S289 


SN74S289 


UNIT 


MIN TYP* 


MAX 


MIN TYP* 


MAX 


tPLH 


Access times from address 


C L - 30 pF, 
R|_1 ° 300 n, 
R|_2 ° 600 n. 
See Figure 1 


25 


50 


25 


35 


ns 


tPHL 


25 


50 


25 


35 


«PLH 


Disable time from chip enable 


12 


25 


12 


17 


ns 


»PHL 


Enable time from chip enable 


12 


25 


12 


17 


ns 


»SR 


Sense-recovery time 


22 


40 


22 


35 


ns 



*AII typical values are at Vqq = 5 V, = 25 C. 

§tpL(-| = propagation delay time, low-to-high-level output; tpHL s propagation delay time, high-to-low-level output 
*SR ~ recovery time for valid data after writing 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST " 



VCC 



01 1 



LOAD CIRCUIT 



CHIP-ENABLE 
INPUT 



READ/WRITE 
INPUT 



OUTPUT 
(sea Note A) 



HI J 3 V 
15V 1.5 VJ* 

S *4 ov 

l« tSR H 

y S-L— VOH 

/ 15 vTt 

' > Vm 



ADDRESS 
INPUTS 
(SeeNotoBI 



OUTPUT 



U — tPHL H 

^ 



h-tPLH-H 

I 



3V 
OV 
VOH 
VOL 




ACCESS TIME FROM ADDRESS INPUTS 
VOLTAGE WAVEFORMS 



ACCESS (ENABLE) TIME AND DISABLE TIME FROM CHIP ENABLE 
VOLTAGE WAVEFORMS 



NOTES: A. Waveform shown is for the output with internal conditions such that the output is low except when disabled. 

B. When measuring delay times from address inputs, the chip-enable Input is low and the read/write input is high. 

C. When measuring delay times from chip-enable input, the address inputs are steady-state and the read/write input is high. 

O. Input waveforms are supplied by pulse generators having the following characteristics: t r < 2.S ns, tf < 2.5 ns, PRR < 1 MHz, 
and Z out *» SO SI. 

FIGURE 1 
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TYPES SN54290, SN54293, SN54LS290, SN54LS293 
SN74290, SN74293. SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 



BULLETIN NO. DL-S 7411833. MARCH 1974 



'290, 'LS290 . . . DECADE COUNTERS 
'293, 'LS293 . . . 4-BIT BINARY COUNTERS 

• GND and Vcc on Corner Pins 
(Pins 7 and 14 Respectively) 

description 



The SN54290/SN74290, SN54LS290/SN74LS290. 
SN54293/SN74293, and SN54LS293/SN74LS293 
counters are electrically and functionally identical to 
the SN5490A/SN7490A, SN54LS90/SN74LS90, 
SN5493A/SN7493A, and SN54LS93/SN74LS93. 
respectively. Only the arrangement of the terminals 
has been changed for the '290, 'LS290, '293, and 
'LS293. 

Each of these monolithic counters contains four 
master-slave flip-flops and additional gating to pro- 
vide a divide-by-two counter and a three-stage binary 
counter for which the count cycle length is divide- 
by-five for the '290 and 'LS290 and divide-by-eight 
for the '293 and 'LS293. 

All of these counters have a gated zero reset and the 
'290 and 'LS290 also have gated set-to-nine inputs for 
use in BCD nine's complement applications. 

To use the maximum count length (decade or four-bit 
binary) of these counters, the B input is connected to 
the Qa output. The input count pulses are applied to 
input A and the outputs are as described in the 
appropriate function table. A symmetrical divide-by- 
ten count can be obtained from the '290 and 'LS290 
counters by connecting the Qq output to the A input 
and applying the input count to the B input which 
gives a divide-by-ten square wave at output Qa- 



SN542S0, SN54LS290 ... J OR W PACKAGE 
SN74290, SN74LS2S0 ... J OR N PACKAGE 
(TOP VIEW) 



INPUT INPUT A 
VCC R0(2) Hom B A ' Qa Op ' 

JTTl_ 13 _Jtt]_T^l- n 8 



"0(21 1*0(11 f v Qa 

Ram Qo 

»9(2) Qc 08 



Rani nc Rst2) v °c 



LirLiTLiTLl 



positive logic: see function tables 



SN54293, SN54LS293 ... J OR W PACKAGE 
SN74293, SN74LS293 ... J OR N PACKAGE 
(TOP VIEW) 



OUTPUTS 



vcc bq(2| Rqmi b a Qa Op 



Ob 



HUT 



positive logic: see function tables 



NC— No Internal connection 
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TYPES SN54290, SN54293, SN54LS290. SN54LS293. 
SN74290. SN74293, SN74LS29D. SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 



'290, 'LS290 
BCD COUNT SEQUENCE 
(See Note A) 



COUNT 


OUTPUT 


Qd q C q B q A 





L 


L 


L L 


1 


L 


L 


L H 


2 


L 


L 


H L 


3 


L 


L 


H H 


4 


L 


H 


L L 


5 


L 


H 


L H 


6 


L 


H 


H L 


7 


L 


H 


H H 


8 


H 


L 


L L 


9 


H 


L 


L H 



'290, 'LS290 
BI-QUINARY (5-2) 
(See Note B) 



COUNT 


OUTPUT 


Oft Qq Qc q B 





L 


L 


L L 


1 


L 


L 


L H 


2 


L 


L 


H L 


3 


L 


L 


H H 


4 


L 


H 


L L 


5 


H 


L 


L L 


6 


H 


L 


L H 


7 


H 


L 


H L 


8 


H 


L 


H H 


9 


H 


H 


L L 



'290, 'LS290 
RESET/COUNT FUNCTION TABLE 



RESET INPUTS 


OUTPUT 


R M1) R 0I2I R 9(1l R 9I2) 


Oo Qc q b °a 


H H L X 
H H X L 
X X H H 
X L X L 
L X L X 
L X X L 
X L L X 


LULL 
L L L L 
H L L H 
COUNT 
COUNT 
COUNT 
COUNT 



'293, 'LS293 
RESET/COUNT FUNCTION TABLE 



NOTES: A. Output Q A is connected to input B for BCD count. 

B. Output Qq is connected to input A for bi-quinory 
count. 

C. Output Qa is connected to input B. 

D. H = high level, L - low level, X = irrelevant 



RESET INPUTS 


OUTPUT 


"01 U R 0I2I 


Qd q c Qb q a 


H H 
L X 
X L 


L L L L 
COUNT 
COUNT 



'293, 'LS293 
COUNT SEQUENCE 
(See Note C) 



COUNT 


OUTPUT 


Qn 


Of 




n. 
M A 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


11 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 



functional block diagrams 

'290, 'LS290 



R 9( 2)-i2lL> 



INPUT A 



INPUT B 



(10) 



(11) 



Rom 

R0(2) 



J Q 
-o>CK 







J Q 



-c>CK 
K 



J Q 
-«>CK 
K 







<3>CK 



R Q 

"7 



(9) 



(5) 



Qa 



Qb 



(4) 



Qc 



(8) 



Qd 



'293, 'LS293 



INPUT A 



INPUT B 



(10) 



(11) 



R 0(2) 



(13) 



J Q 
-o>CK 
K 



J Q 
-c>CK 
K 



J Q 
•<4>CK 
K 



J Q 
*<t>CK 
K 



(9) 



(5) 



Qa 



Qb 



(4) 



(8) 



Qc 



Qd 



The J and K inputs shown without connection aro for reference only and are functionally at a high level. 
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TYPES SN54290, SN54293, SN74290, SN74293 
DECADE AND 4- BIT BINARY COUNTERS 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

V CC 




INPUT 
A 

B C290) 
B C293) 
All retott 



H 8q NOM 
2.6 k« 
1.26 k« 
2.6 kSl 
6 kit 



TYPICAL OF ALL OUTPUTS 
V C C 

ioo n nom : 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 7 v 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) o • 5 - 5 o v 

Operating free-air temperature range: SN54' Circuits -55Cto125 o C 

SN74' Circuits 0°Cto70°C 

Storage temperature range -65 C to 150 C 

NOTES: 1 . Voltage values, except Interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For these circuits, this rating applies between the two 
Rq Inputs, and for the '290 circuit, It also applies between the two Rg inputs. 



recommended operating conditions 



— — — 


SN54* 


SN74' 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, V(x 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-800 


-800 


<iA 


Low-level output current. Ini 


16 


16 


mA 


Count frequency, f C ount 


A input 


32 


32 


MHz 


B input 


16 


16 


Pulse width, t w 


A input 


15 


15 


ns 


B input 


30 


30 


Reset inputs 


15 


15 


Reset inactive-state setup time, tgetup 


25 


25 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 


s c 
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TYPES SN54290, SN54293, SN74290, SN74293 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


'290 


'293 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|i_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vqq °MIN, || o —12 mA 


—1.5 


—1.5 


V 


Voh High-level output voltage 


Vcc-MIN, V| H -2V, 
V|l-0.8V. I H ° -800 >iA 


2.4 3.4 


2.4 3.4 


V 


Vol Low-level output voltage 


Vcc^MIN, V| H = 2V, 
V| L -0.8V, l 0L -16mA^ 


0.2 0.4 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V CC - MAX, V| - 5.5 V 


1 


1 


mA 


•iH High-level input current 


Any reset 


V CC = MAX, V!=2.4V 


40 


40 


M 


A input 


80 


80 


B input 


120 


80 


1 1 1 High-level input current 


Any reset 


Vcc-MAX, V|-0.4V 


-1.6 


-1.6 


mA 


A input 


-3.2 


-3.2 


B input 


-4.8 


-3.2 


Iqs Short-circuit output current§ 


V C C n MAX 


SN54' 


-20 -57 


-20 -57 


mA 


SN74* 


-18 -57 


-18 -57 


ICC Supply current 


Vcc°MAX, See Note 3 


29 42 


26 39 


mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc - 5 V, T A « 25°C. 
§Not more than one output should be shorted at a time. 

^Q A outputs are tested at Iql " 16 mA P |u * tho ,imlt value of l| L for the B input. This permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: \qq is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 



switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


FROM 


TO 


TEST CONDITIONS 


'290 


*293 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


'max 


A 


Qa 




32 


42 




32 


42 




MHz 


B 


Qb 




16 


16 


tPLH 


A 


Qa 






10 


16 




10 


16 




tPHL 








12 


18 




12 


18 


ns 


tPLH 


A 


Qd 






32 


48 




46 


70 




tPHL 


C L = 15 pF, 
RL = 400n, 
See Note 4 




34 


50 




46 


70 


ns 


»PLH 


B 


Qb 




10 


16 




10 


16 


ns 


tPHL 




14 


21 




14 


21 


tPLH 


B 


Qc 




21 


32 




21 


32 


ns 


tPHL 






23 


35 




23 


35 


tPLH 


B 


Qd 






21 


32 




34 


51 




tPHL 






23 


35 




34 


51 


ns 


tPHL 


Set-to-0 


Any 






26 


40 




26 


40 


ns 


*PLH 


Set-to-9 


Qa.Qd 






20 


30 




ns 


tPHL 


Qb.Qc 






26 


24 





°'max 3 maximum count frequency 

tpLH — propagation delay time, low-to-high-level output 

tpHL 3 propagation delay time, high-to-low-level output 
NOTE 4: Load circuit and voltage waveforms are the same as those shown for the '90A and '93A,iPage S-135. 
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TYPES SN54LS290, SN54LS293, SN74LS290, SN74LS293 
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schematics of inputs and outputs 



EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A OR B INPUT 



20 kil NOM 



V C C 




INPUT 



NOMINAL VALUES 
R1 R2 R3 

A 10 kn 10 kSl 10 kO 

B CLS290) 6.7 kn 6.7 kfl 5 kil 
B CLS293) 15 kn 15 kn 10 kn 



TYPICAL OF ALL OUTPUTS 




-V C C 
ioo n NOM 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc ( see Note 5) 7 V 

Input voltage: R inputs 7 V 

A and B inputs 5 5 v 

Operating free-air temperature range: SN54LS290, SN54LS293 -55°Cto125°C 

SN74LS290, SN74LS293 0°C to 70°C 

Storage temperature range -65Cto150C 

NOTE 5: Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS' 


SN74LS' 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-400 


-400 


MA 


Low-level output current, Iql 


4 


4 


mA 


Count frequency, 'count 


A input 


32 


32 


MHz 


B input 


16 


16 


Pulse width, t w 


A input 


15 


15 


ns 


B input 


30 


30 


Reset inputs 


15 


15 


Reset inactive-state setup time, tjetup 


25 


25 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 


*C 



TENTATIVE DATA 

This page provides tentative information on a _ . 

new product. Texas Instruments reserves the 1EXAS INSTRUMENTS S-291 

right to change specifications for this product incorporated 
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TYPES SN54LS290, SN54LS293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


SN54LS* 


SN74LS* 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V| h High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc =M| N. I| = -18 mA 


-1.5 


-1.5 


V 


Voh High-level output voltage 


V CC =MIN, V|H = 2V, 
v IL° v IL max » 'OH = —400 jiA 


2.5 3.4 


2.7 3.4 


V 


Vol Low-level output voltage 


Vcc=MIN. V|H = 2V, 
V|l = V||_ max 


'OL = 4mA^ 


25 4 


0.25 0.4 


V 


Iql= 8mA^ 






Input current 
l| at maximum 
input voltage 


Any reset 


Vqc ° MAX, V| = 7 V 


0.1 


0.1 


mA 


A input 


V CC = MAX, V| = 5.5 V 


t\ A 


ft A 

vja 


B of *LS290 


0.8 


0.8 


B of 'LS293 


4 


4 


High-level 

>|H 

input current 


Any reset 


V C C = MAX, V| = 2.7 V 


20 


20 


pA 


A input 


80 


80 


B of 'LS290 


160 


160 


B of 'LS293 


80 


80 


Low-level 

'IL 

output current 


Any reset 


V CC =MAX. V| = 0.4V 


-0.4 


-0.4 


mA 


A input 


-2.4 


-2.4 


B of 'LS290 


-3.2 


-3.2 


B of 'LS293 


-1.6 


-1.6 


'OS Short-circuit output current? 


V C C = MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


Vcc = MAX, See Note 3 


•LS290 


9 15 


9 15 


mA 


'LS293 


9 15 


9 15 



''For conditions shown* as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$AII typical values are at V^c " 5 V, " 25°C. 
§Not more than one output should be shorted at a time. 

outputs are tested at specified Ijjl P ,u * tho ,imit value of for the B input. This permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: Ice '* measured with all outputs open, both Rq inputs grounded following momentary connection to 4.S V, and all other inputs 
grounded. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER* 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


•LS290 


•LS293 




MIN TYP MAX 


MIN TYP MAX 


UNIT 


'max 


A 


Qa 


C L = 15 pF, 
RL = 40017. 
See Note 6 


32 42 


32 42 


MHz 


B 


Qb 


16 


16 


tPLH 


A 


Qa 


10 16 


10 16 


ns 


tpHL 


12 18 


12 18 


l PLH 


A 


Qd 


32 48 


46 70 


ns 


tPHL 


34 50 


46 70 


tPLH 


B 


Qb 


10 16 


10 16 


ns 


»PHL 


14 21 


14 21 


tPLH 


B 


Qc 


21 32 


21 32 


ns 


tPHL 


23 35 


23 35 


*PLH 


B 


Qd 


21 32 


34 51 


ns 


*PHL 


23 35 


34 51 


«PHL 


Set-to-0 


Any 


26 40 


26 40 


ns 


tPLH 


Set-to-9 


Qa. Qd 


20 30 




ns 


tPHL 


Qb. Qc 


26 24 





*f mlx s maximum count frequency 
tp LH = propagation delay time, lowto-highlovol output 
tpHL — propagation delay time, high-to-low-level output 

NOTE 6: Load circuit and voltage waveforms are the same as those shown for the 'LS90 and 'LS93, page S-13S. 
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TYPES SN54LS295A, SN74LS295A 
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 
WITH 3-STATE OUTPUTS 

BULLETIN NO. DL-S 7411780, MARCH 1974 



Three-State Versions of SN54LS95B and 
SN74LS95B Parallel-In, Parallel-Out Registers 

Schottky-Diode-Clamped Transistors 

Low Power Dissipation ... 70 mW Typical 
(Enabled) 

Applications: 
N-Bit Serial-To-Parallel Converter 
N-Bit Parallel-To-Serial Converter 
N-Bit Storage Register 



SN54LS295A ... J OR W PACKAGE 
SN74LS295A ... J OR N PACKAGE 
(TOP VIEW) 



VCC OA OQ OC 00 ' C LOCK CONTROL 



o* on oc oo 



SERIAL IWUT 



^inirLiniriirLiriij 



positive logic: see function table 



description 

These 4-bit registers feature parallel inputs, parallel 
outputs, and clock, serial, mode, and output control 
inputs. The registers have three modes of operation: 

Parallel (broadside) load 

Shift right (the direction Qa toward Qq) 

Shift left (the direction Qq toward Qa) 
Parallel loading is accomplished by applying the four bits of data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the outputs after the high-to-low transition of the clock input. 
During parallel loading, the entry of serial data is inhibited. 

Shift right is accomplished when the mode control is low; shift left is accomplished when the mode control is high by 
connecting the output of each flip-flop to the parallel input of the previous flip-flop (Qq to input C.etc.) and serial data 
is entered at input D. 

When the output control is high, the normal logic levels of the four outputs are available for driving the loads or bus 
lines. The outputs are disabled independently from the level of the clock by a low logic level at the output control 
input. The outputs then present a high impedance and neither load nor drive the bus line; however, sequential operation 
of the registers fs not affected. 

The SN54LS295A is characterized for operation over the full military temperature range of -55°C to 125°C; the 
SN74LS295A is characterized for operation from 0°C to 70°C. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


MODE 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb q c 


Qd 


CONTROL 


A 


B C 


D 


H 


H 


X 


X 


X X 


X 


Qao 


Qbo q co 


Qdo 


H 


I 


X 


a 


b c 


d 


a 


b c 


d 


H 


I 


X 


Q B t 


Qct Qpt 


d 


QBn 


QCn QDn 


d 


L 


H 


X 


X 


X X 


X 


Qao 


Qbo q co 


Qdo 


L 


I 


H 


X 


X X 


X 


H 


QAn QBn 


QCn 


L 


1 


L 


X 


X X 


X 


L 


QAn QBn 


QCn 


When the output control is low, the outputs are disabled to the high-impedance state; 


however, sequential operation of the registers is not affected. 







'Shifting left roquires external connection of Qq to A, Qq to B, and Qq to C. Serial data is 
enterod at input D. 



H = high level (steady state), L = low level (steady state), X - irrelevant (any input, including transitions) 
1 = transition from high to low level. 

a, b, c, d » the level of steady-state input at inputs A, B, C, or D, respectively. 

q a0< q bo- q c0> Q D0 = the level of Q A , Qb. Qc- or Q D- respectively, before the indicated steady-state input conditions wore established. 
q A|V Q Bn , Qc n , Qo„ = the level of Qq. Qq, or Qq. respectively, before the most-recent I transition of tho clock. 
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TYPES SN54LS295A, SN74LS295A 

4 BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 

WITH 3 -STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS295A -55°Cto125°C 

SN74LS295A 0°C to 70°C 

Storage temperature range — 65° C to 150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS295A 


SN74LS295A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.S 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-1 


-2.6 


mA 


Low-level output current, Iol 


4 


8 


mA 


Clock frequency, fclock 


20 


20 


MHz 


Width of clock pulse, tyyidock) 


25 


25 


ns 


Setup time, high-level or low-level data, t^^p 


20 


20 


ns 


Hold time, high-level or low-level data, t no trj 


20 


20 


ns 


Operating free-air temperature, T/^ 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise no 


tea; 


PARAMETER 


TEST CONDITIONS t 


SN54LS295A 


SN74LS2S5A 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|h High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V CC = MIN, l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V CC = MIN, V| H = 2V, 
v IL = v IL max . 'OH " MAX 


2.4 3.4 


2.4 3.1 


V 


Vql Low-level output voltage 


V CC = MIN. V| H = 2V, 
V||_ = V|l max 


'OL ° 4 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 8 mA 




0.35 0.5 


I Off-state output current, 
high-level voltage applied 


V C c ° MAX, V| U = V| L max. 
V = 2.7 V, 


20 


20 


PA 


Off-state output current, 

'OZL 

low-level voltage applied 


V C c = MAX, V| H = 2 V. 
V = 0.4 V 


-20 


-20 


HA 


I Input current at 
' maximum input voltage 


V C c H MAX. V| = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


V C C = MAX, V| = 2.7 V 


20 


20 


MA 


1 1 1_ Low-level input current 


V C C = MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


'OS Short-circuit output current? 


V CC = MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


Vcc = MAX, See Note 2 


Condition A 


14 23 


14 23 


mA 


Condition B 


15 25 


15 25 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

+AII typical values are at V^c " 5 V, ■» 25°C. 

5 Not more than one output should be shorted at a time. 

NOTE 2: l cc is moosurod with the outputs open, tho tor to I input and mode control at 4.5 V, and tho data Inputs grounded undor the following 
conditions: 

A. Output control at 4.S V and a momentary 3 V, then ground, applied to clock input. 

B. Output control and clock input grounded. 
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TYPES SN54LS295A, SN74LS295A 
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 
WITH 3 -STATE OUTPUTS 



switching characteristics, VfjC = 5 V, Ta = 25° C, Rl = 2 kft 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


'max Maximum clock frequency 




20 28 


MHz 


tp|_H Propagation delay time, low-to-high-level output 


C L = 15pF, 
See Note 3 


40 


60 


ns 


tpHL Propagation delay time, high-to-low-level output 


47 


70 


ns 


*ZH Output enable time to high level 


15 


25 


ns 


*ZL Output enable time to low level 




21 


30 


ns 


tnz Output disable time from high level 


C L = 5pF, 


39 


60 


ns 


( LZ Output disable time from low level 


See Note 3 


32 


50 


ns 



NOTE 3: Load circuit and voltage waveforms are shown on pago S-88. 

functional block diagram 



MODE (6) 
CONTROL 
SERIAL ID 
INPUT 



OUTPUT 181 [s^ 
CONTROL 




schematics of inputs and outputs 



EQUIVALENT OF SERIAL 
AND DATA INPUTS 



15 kn NOM 



EQUIVALENT OF CLOCK, 

MODE CONTROL, AND 
OUTPUT CONTROL INPUTS 



v C c 



17 tcfl NOM 



TYPICAL OF ALL OUTPUTS 



v C c 
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TYPES SN54298, SN54LS298. SN74298, SN74LS298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 



BULLETIN NO. DL-S 7411747, MARCH 1974 



Selects One of Two 4-Bit Data Sources 
and Stores Data Synchronously with 
System Clock 

Applications: 
Dual Source for Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring New 
Data 

Implement Separate Registers Capable of 
Parallel Exchange of Contents Yet Retain 
External Load Capability 

Universal Type Register for Implementing 
Various Shift Patterns; Even Has Compound 
Left-Right Capabilities 



description 



These monolithic quadruple two-input multiplexers 
with storage provide essentially the equivalent 
functional capabilities of two separate MSI functions 
(SN54157/SN74157 or SN54LS157/SN74LS157and 
SN54175/SN74175 or SN54LS175/SN74LS175) in a 
single 16-pin package. 

When the word-select input is low, word 1 (A1, B1, 
C1, D1) is applies to the flip-flops. A high input to 
word select will cause the selection of word 2 (A2, 
B2, C2, D2). The selected word is clocked to the 
output terminals oh the negative-going edge of the 
clock pulse. 

Typical power dissipation is 195 milliwatts for the 
'298 and 65 milliwatts for the 'LS298. SN54298 
and SN54LS298 are characterized for operation over 
the full military temperature range of -55°C to 
125°C; SN74298 and SN74LS298 are characterized 
for operation from 0°C to 70°C. 

FUNCTION TABLE 



INPUTS 


OUTPUTS 


WORD 

CLOCK 

SELECT 


Q A Q B °C Q D 


H I 
X H 


al bl cl d1 
a2 b2 c2 d2 
Q A0 Q B0 °C0 Q D0 



H = high level (steady state) 

L - low level (steady state) 

X = irrelevant (any input, including transitions) 

i = transition from high to low level 

a1, o2, etc. = the level of steady-state input at A1, A2, etc. 
Q A0> Q B0< otc - " tno level of Q A , Qg, etc. entered on the 

most-recent I transition of the clock input. 



SN54298, SN54LS298 ... J OR W PACKAGE 
SN74298. SN74LS298 ... J OR N PACKAGE 
(TOP VIEW) 



OUTPUTS 
A 



DATA 
WORD INPUT 



v_cc Qa Qb Qc Qd clockselect ci 
16 



15 



14 



. 13 . 12 . 11 _ 10 . 9 



Qa Qb Qc qd v ws 



B2 ci 
A2 Al Bl C2 D2 D1 



1 2 3 4 5 6 " 7 " 8 



B2 A2 Al Bl C2 D2 D1 , GND 



DATA INPUTS 



logic: see function table 



functional block diagram 








s Qa 




>-c 


>CK 

R 




i 


i-O 


s c 

>CK 






R 



-ct» . . . Dynamic input activated by a transition from a high level 
1 to a low level 
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TYPES SN54298, SN54LS298, SN74298, SN74LS298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 



schematics of inputs and outputs 



'298 



'298 



EQUIVALENT OF EACH INPUT 



V C C 



INPUT 




Clock: R cq «4kfl NOM 
All other Inputs: R oq - 6 kfi NOM 



TYPICAL OF ALL OUTPUTS 

■Vcc 

100 n NOM 




'LS298 



EQUIVALENT OF DATA INPUTS 



v C c- 



15 kfl NOM 



INPUT • J l 



I 



•LS298 



'LS298 



EQUIVALENT OF OTHER INPUTS 



v C c 



17 k« NOM 



INPUT • J 4 



TYPICAL OF ALL OUTPUTS 
-v C c 



100 n NOM 
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TYPES SN54298, SN74298 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 



absolute maxjmum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54298 — 55°Cto125°C 

SN74298 0°Cto70°C 

Storage temperature — 65° C to 1 50°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SNS4298 


SN74298 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-800 


-800 


*»A 


Low-level output current, Iol 


16 


16 


mA 


Width of clock pulse, high or low level, t w 


20 


20 


ns 


Setup time, tje^p 


Data 


15 


15 


ns 


Word select 


25 


25 


Hold time, t n0 |d 


Data 


5 


5 


ns 


Word select 








Operating free-air temperature, T/\ 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


\/|H High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


Vj Input clamp voltage 


Vcc = WIN. l| = -12mA 


-1.5 


V 


Vqh High-level output voltage 


V CC = MIN, V|f| = 2V, 

V| L " 0.8 V, l 0H = -800 hA 


2.4 3.2 


V 


Vql Low-level output voltage 


V CC = MIN, V| H = 2V, 
V|l = 0.8V, l OL °16mA 


0.4 


V 


1 1 Input current at maximum input voltage 


V C C = MAX, V| = 5.5V 


1 


mA 


l|H High-level input current 


Vcc ° MAX, V| = 2.4V 


40 


MA 


l| l Low-level input current 


Vcc = MAX. V| = 0.4V 


-1.6 


mA 


'OS Short-circuit output current! 


V C c - MAX 


SN54298 


-20 -57 


mA 


SN 74298 


-18 -57 


'CC Supply current 


Vcc = MAX. See Note 2 


39 65 


mA 



*For conditions shown as MIN or MAX, uso the appropriate valuo specified under recommended operating conditions. 
+AII typical values are at Vqq - 5V, » 25°C. 
§Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open and all Inputs exeopt clock low, l cc is measured after applying a momentary 4.5 V, followed by ground, to 
the clock input. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpLH Propagation delay time, low-to-high-level output 


C L =15pF, R L = 40011, 
See Note 3 


18 27 


ns 


tpHL Propagation delay time, high-to-low-level output 


21 32 



NOTE 3: Load circuit and waveforms are shown on page S-87. 
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TYPES SN54LS298, SN74LS298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (s 66 Note 1 ) 7 v 

Input voltage ? v 

Operating free-air temperature range: SN54LS298 -55 C to 125 C 

SN74LS298 p°C to 70°C 

Storage temperature range -65 C to 1 50 C 

NOTE 1 : Voltsgo values are with respect to network ground terminal. 

recommended operating conditions 







SN54LS298 


SN74LS298 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-400. 


—400 


"A 


Low-level output current, Iol 


4 


8 


mA 


Width of clock pulse, high or low level, t w 


20 


20 


ns 


Setup time, tgetup 


Data 


15 


15 


ns 


Word select 


25 


25 


Hold time, t^old 


Data 


5 


5 


ns 


Word select 








Operating free-air temperature, 


-55 125 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unl 


ess otherwise not 


ed) 


PARAMETER 


TEST CONDITIONS* 


SN54LS298 


SN74LS298 


UNIT 


MIN TYP* MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.7 


0.8 


V 


V | 1 nput clamp voltage 


Vcc =M,N . l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


V C c =MIN . V|h = 2V, 
Vii =Vn max, Ioh = -400>A 


2.5 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


V C c = MIN, V, H = 2V, 
V|| ° Vil max 


Iql = 4 mA 


0.25 0.4 


0.25 0.4 


V 


'OL = 8 mA 




0.35 0.5 


Input current at 

1 maximum input voltage 

l|H High-level input current 

||L Low-level input current 

Iqs Short-circuit output current§ 
|f>C Supply current 


V CC = MAX, V| = 7 V 

V C C ** MAX, V| = 2.7 V 
Vcc " MAX ' v l = 4 V 

V C C ' MAX . 

Vcc = MAX < See Note 2 


0.1 

20 
-0.4 

-6 -40 
13 21 


0.1 

20 
-0.4 

-5 -42 
13 21 


mA 

MA 
mA 
mA 
mA 



t Fo r conditions shown a, MIN or MAX. use the appropriate value specified under recommended operating condition,, 
t All typical values are at V cc = 5 V, T A = 25 C. 

NoTe ZZSr* roZZV^TJl^X -ce^iock .ow. , CC - measured after appiying a momentary 4.6 V. fo.lowed b y ground, to 
the clock input. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 



TEST CONDITIONS 



MIN 



TYP MAX UNIT 

18 27 



tpLH Propagation delay time, low-to-high-level output 



l PHL Propagation delay time, high-to-low-level output 



C|_=15pF, R|_ = 2kn, 
See Note 4 



21 



32 



NOTE 4: Load circuit and waveforms are shown on page S-88. 
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TYPES SN54298, SN54LS298, SN74298, SN74LS298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 



TYPICAL APPLICATION DATA 

This versatile multiplexer/register can be connected to operate as a shift register 
clock Dulse. 

shift register that will shift an entire 4-bit BCD digit in one clock pulse. 

\ 



that can shift N-places in a single 

The following figure illustrates a BCD : 



PARALLEL LOAD 



Qa 



A1 WS 
A2 

B1 '298 

B2 0r ° B 
BZ 'LS298 

C1 REG 

C2 1 °ch 
D1 



CLOCK 



D2 CK Q D 



A1 


WS 


Qa 


A2 






B1 


'298 




B2 


or 


Qb 


'LS298 


CI 


REG 




C2 


2 


Qc 


D1 






D2 


CK 


Qd 



DIGIT 1 



A1 WS 



Qa 



A2 

MB1 '298 

B2 ° r ° B 
'LS298 

C1 REG 

3 Qc 



D2 CK Q D 

it" 



WORD SELECT 



DIGIT 2 



DIGIT 3 



When the word-select input is high and the registers are clocked, the contents of register 1 is transferred (shifted) to 
register 2 and etc. In effect, the BCD digits are shifted one position. In addition, this application retains a parallel-load 
capability which means that new BCD data can be entered in the entire register with one clock pulse. This arrangement 
can be modified to perform the shifting of binary data for any number of bit locations. 

Another function that can be implemented with the '298 or 'LS298 is a register that can be designed specifically for 
supporting multiplier or division operations. The example below is a one place/two-place shift register. 



'181, 'LS181, or'S181 
(ALU) 

FO F1 F2 F3 



CLOCK 



'181. 'LS181, or 'S181 
(ALU) 

FO F1 F2 F3 



A1 A2 B1 B2 C1 C2 D1 D2 
f<|>CK '298or'LS298 WS 

Qa Qb Qc Qp 



an 



A1 A2 B1 B2 C1 C2 D1 D2 
>CK '298or'LS298 WS 



q a J Qc Qj? 



WORD 
SELECT 



When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALU's) are shifted one 
place. When word select is high and the registers are clocked, the data is shifted two places. 
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8 BIT UNIVERSAL SHIFT/STORAGE REGISTER 

BULLETIN NO. DL-S 741211S, MARCH 1974 



Multiplexed Inputs/Outputs Provide 
Improved Bit Density 

Four Modes of Operation: 
Hold (Store) Shift Left 
Shift Right Load Data 

Operates with Outputs Enabled or at High Z 

3-State Outputs Drive Bus Lines Directly 

Can Be Cascaded for N-Bit Word Lengths 

High Performance: 
Access (Read) Time from Clock, Clear, and 
Read Enable Inputs . . . 12 ns Typical 
Guaranteed Shift (Clock) Frequency. . .50 MHz 

Applications: 
Stacked or Push-Down Registers, 
Buffer Storage, and 
Accumulator Registers 



N 

DUAL-IN-LINE PACKAGE (TOP VIEW) 



SHIFT SHIFT 
LEFT RIGHT 
Vcc SI SL Oh' H/Qh F/Of DIQo Bide CLOCK SR 



SI SL Oh' H/Oh F/OF O'Oo B/Qa 



G G/Oo E/Oe C/Oc A/Oa A ' CLEAR 



a 



SO 81 02 GIQq E/Oe C/Qc A/Oa A ' CLEAR GND 



logic: see description and function table 



description 



This Schottky TTL eight-bit universal register features multiplexed inputs/outputs to achieve full eight bit data handling 
in a single 20-pin package. Two function-select inputs and two output-control inputs can be used to choose the modes 
of operation listed in the function table. 

Synchronous parallel loading is accomplished by taking both function-select lines, SO and S1, high. This places the 
three-state outputs in a high -impedance state, which permits data that is applied on the input/output lines to be clocked 
into the register. Reading out of the register can be accomplished while the outputs are enabled in any mode. A direct 
overriding input is provided to clear the register whether the outputs are enabled or off. 

FUNCTION TABLE 



MODE 


INPUTS 


INPUTS/OUTPUTS 


OUTPUTS 


CLEAR 


FUNCTION 
SELECT 


OUTPUT 
CONTROL 


CLOCK 


SERIAL 
SL SR 


A/Q A B/Qq C/Q C D/Q D E/Q E F/Q F G/Qq H/Q H 


Q A . Q H ' 


SI SO 


Git qV 


Clear 


L 

L 


X L 
L X 


L L 
L L 


X 
X 


X X 
X X 


LLLLLLLL 
LLLLLLLL 


L L 
L L 


Hold 


H 
H 


L L 
X X 


L L 
L L 


X 
L 


X X 
X X 


Qao q bo q co q do q eo °fo q go q ho 
Qao q bo q co q do q eo q fo q go q ho 


Qao q ho 
Qao q ho 


Shift Right 


H 
H 


L H 
L H 


L L 
L L 


t 
t 


X H 
X L 


H Q An Qfln QCn QDn Q En °Fn QGn 
L QAn QBn Q Cn QDn QEn Q Fn Q Gn 


h Qg„ 

L QGn 


Shift Left 


H 
H 


H L 
H L 


L L 
L L 


t 
t 


H X 
L X 


QBn QCn QDn QEn QFn QGn Q Hn H 
QBn QCn QDn QEn QFn QGn QHn L 


QBn H 
QBn »- 


Load 


H 


H H 


X X 




X X 


abcde fgh 


a h 


^When or 
sequent)! 


e or bot 
il operatic 


h output cor 
>n or clearing 


>trols are high the eight input/output terminals are disabled to the high-impedance state; however, 
of the register is not affected. 



H - high lovel (tteady state), L - low lovol (steady «ate), T - transition from low to mgn level, a = .rreiavam , a .. v » ' 

q a0 , Q B0 . . . Q H0 - the lovel of the respective internal Q outputs before the Indicated steady-state Input conditions were ostobl.shod. 
q. ' q„„ q h „ - the level of Q«. Q fl ... Qu, respectively beforo the most-recent t transition of the clock. 

a. . .'h- the level of the steady-state Input at input. A through H, respectively, is loaded Into the flip-flops while the flip-flop outputs are 
Isolated from the input/output terminals. 
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TYPE SN74S299 
8 BIT UNIVERSAL SHIFT/STORAGE REGISTER 



schematics of inputs and outputs 



EQUIVALENT OF CLOCK OR 
CLEAR INPUT 




Clock: Roq - 2.8 kfi NOM 
Clear: R M - 3.5 ktt NOM 



EQUIVALENT OF G1 
OR G2 INPUT 



VCC 




EQUIVALENT OF A THRU H T . SO, S1. 
SHIFT RIGHT, OR SHIFT LEFT INPUT 




t Whon 3-stato outputs ore disabled. 



TYPICAL OF OUTPUTS 
Q A THRU Qh 



so n NOM 




Vcc 



TYPICAL OF OUTPUTS 
Q A ' THRU Qh' 

-V cc 

50 n NOM' 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc < see Note 1 ) 

Input voltage 

Off -state output voltage 

Operating free-air temperature range 

Storage temperature 

NOTES: 1. Voltage values are with respect to network ground terminal. 



recommended operating conditions 



.... 7V 
.... 5.5 V 
.... 5.5 V 
. 0°C to 70°C 
-65°C to150°C 





MIN NOM MAX 


UNIT 


SuddIv voltaoe. Vrr 


4.75 5 5.25 


V 


High-level output current, Ioh 


Q A thru Qh 


-6.5 


mA 


Q A < or Qh- 


-0.5 


Low-level output current, Iql 


Q A thru Qh 


20 


mA 


OA' or Q H' 


6 


Clock frequency . f r \nrk 


50 


MHz 


Width of clock pulse, t w ( c | 0c k) 


Clock high 


10 


ns 


Clock low 


10 


Setup time, t^tup 


Select 


5t 


ns 


High-level data 


5t 


Low-level data 


5t 


Clear inactive-state 


10t 


Hold time, t n0 !d 


Select 


10t 


ns 


Data 


5t 


Operating froo-air temperature, T A 


70 


°c 



°Data Includes the two serial Inputs and the eight Input/output data lines. 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS''' 


MIN TYPt MAX 


UNIT 


Vm High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


V| 1 nput clamp voltage 


V CC =MIN, l| = -18mA 


-1.2 


V 


Vqh High-level output voltage 


Qa thru Qh 


V CC = MIN, V| H ='2V, 
V||_ = 0.8V, l H = MAX 


2.4 3.2 




0-A" or Q H* 


2.7 3.4 


Vql Low-level output voltage 


V CC = MIN. V| H = 2V, 
V| L °0.8V, Iol-MAX 


0.5 


v 


( Off-state output current, 
high-level voltage applied 


Qa thru Qh 


Vcc = MAX, V|H = 2V, 
V = 2.4 V 


100 


fA 


Off-state output current, 

'OZL 

low-level voltage applied 


Qa thru Qh 


Vcc = MAX, V| H °2V, 
V = 0.5 V 


-250 


*«A 


l| Input current at maximum input voltage 


V C C = MAX, V| = 5.5 V 


1 


mA 


1 1 h High-level input current 


V C C = MAX, V| - 2.7 V 


50 


MA 


1 1 1 Low-level input current 


Clock or clear 


V CC = MAX, V| = 0.5 V 


-2 


mA 


Any other 


-250 


*A 


1 OS Short-circu it output current § 


Qa thru Qh 


Vcc = MAX 


-40 -100 


mA 


Q A -or Qh' 1 


-20 -100 - 


'CC Supply current 


V CC = MAX 


150 240 


mA 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vqq " 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 



swtiching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETERS 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max 






See Note 2 


50 70 


ns 


tPLH 


Clock 


Q A -or Qh* 


C L =15pF. R L =1kfi, 
See Note 2 


15 


ns 


tPHL 


15 


tPHL 


Clear 


Q A 'orQH- 


15 


ns 


'PLH 


Clock 


Qa thru Qh 


C L =50pF. R L =280n, 
See Note 2 


15 


ns 


tPHL 


15 


tPHL 


Clear 


Qa thru Qh 


15 


ns 


»ZH 


G1.G2 


Qa thru Qh 


10 


ns 


«ZL 


12 


»HZ 


G1.G2 


Qa thru Qh 


C L =5pF, R L = 280n, 
See Note 2 


8 


ns 


tLZ 


8 



^'max — maximum clock frequency 

tPLH s propagation delay time, low-to-high-levol output 

tPHL — propagation delay time, high-to-low-level output 

tZH = output enable time to high level 

tzi_ = output enable time to low level 

*HZ = output disable time from high level 

t|_z = output disable time from low level 
NOTE 2: For testing f max , all outputs are loaded simultaneously, each with C L and R L as specified for the propagation times. See load 
circuits and waveforms on page S-87. 
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Dual 8-Line-to-1-Line Multiplexer That 
Can Replace Two SN54151, SN74151 
Multiplexers in Some Applications 

Four Common Data Lines Permit Simultaneous 
Interdigitation with Parallel-to-Serial Conversion 

4-Bit Organization Is Easily Adapted to 
Handle Binary or BCD 

Three-State Outputs Can Be Connected 
Directly to System Bus Lines 

Enable Input Controls Impedance Levels of the 
12 Data Inputs and Two Outputs 



description 



The SN74351 comprises two 8-line-to-1-line data 
selectors/multiplexers with full decoding on one 
monolithic chip. Symmetrically switching, comple- 
mentary decode generators minimize decoder skew 
during changes at the select inputs and ensure that 
potentially erroneous effects are minimized at the 
data outputs. Four data inputs are exclusive to each 
multiplexer and four are common to both. A 
common enable input is provided which, when high, 
causes both outputs to assume the high-impedance 
(off) state and simultaneously diverts the majority of 
the input current, which reduces the load signifi- 
cantly on the data input drivers. A low logic level at 
the enable input activates both outputs so that each 
will assume the complement of the level of the 
selected input. 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


ENABLE 
G 


SELECT 


c 


B 


A 


1Y 


2Y 


H 


X 


X 


X 


Z 


Z 


L 


L 


L 


L 


Too 


2D0 


L 


L 


L 


H 


idT 


2D1 


L 


L 


H 


L 


1D2 


2D2 


L 


L 


H 


H 


TD3 


2D3 


L 


H 


L 


L 


D4 


D4 


L 


H 


L 


H 


D5 


D5 


L 


H 


H 


L 


D6 


D6 


L 


H 


H 


H 


D7 


D7 



H - high level, L = low tovol, X = irrolovant 
Z ■» high impedance (off) 

TOO, TdT, . . . D7 = Tho complement of the level of the respective 
D input 



N 

DUAL-IN-LINE PACKAGE (TOP VIEW) 



OUTPUT r 

VCC 2Y 2D0 201 202 203 04 OS D» 07 




100 101 102 103 GNO 



SELECT INPUTS 



logic: see function table 



functional block diagram 
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schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 
V CC 




Enable, OO thru D3: Rgq - 4 kft NOM 
D4 thru D7: Roq - 2 kSl NOM 
A, B. or C: - 6.5 kfl NOM 



TYPICAL OF BOTH OUTPUTS 

' V CC 

100 fl NOM 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1 ) 7 v 

Input voltage 55V 

Operating free-air temperature range q°C to 7Q°c 

Storage temperature range — 65°C to 150°C 

NOTE 1 : Voltage values ore with respect to network ground terminal. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, V C C 4.75 5 5.25 V 

High-level output current, I oh ' 

Low-level output current, IrjL 

Operating free-air temperature, Ta 



-2 
16 
70 



mA 
mA 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


MIN TYP* MAX 


UNIT 


V| h High-level input voltage 




2 


V 


V| l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC =MIN, l|=-12mA 


-1.5 


V 


V 0H High-level output voltage 


V CC = M|N, V|h = 2V, 
V| L -0.8V, loH = -2mA 


2.4 3.4 


V 


Vol Low-level output voltage 


V CC = MIN, V| H = 2V, 
V| L = 0.8V. l L=16mA 


0.2 0.4 


V 


'OZH Off-state output current, high-level voltage applied 


V CC = MAX, V| H = 2V, 
V - 2.4 V 


40 


PA 


'OZL 0f f state output current, low level voltage applied 


V C C = MAX, V| H = 2V. 
Vq ■ 0.4 V 


-40 


MA 


■ l Input current at maximum input voltage 


V C c a MAX, V| = 5.5 V 


1 


mA 


l|H High-level input current 


Enable, any select, 
any DO thru D3 


V C C " MAX, V| = 2.4 V 


40 


M 


D4 thru D7 


80 


l|L Low-level input current 


Enable, any select, 
any 00 thru 03 


Vcc = MAX . V| = 0.4 V 


-1.6 


mA 


04 thru D7 


-a 2 


Any D 


Vcc "MAX, V|=0.5, 
v Kenable) = 2V 


-40 


HA 


'OS Short-circuit output current § 


V C c ° MAX 


-18 -55 


mA 


'CC Supply current 


Vcc " MAX, See Note 2 


44 66 


mA 



♦All typical values ore at Vq C = 5 V, - 25°C. 
§Not more than one output should be shorted at a time. 

NOTE 2: l cc Is measured with the enable input grounded, other inputs and both outputs open 



recommended operating conditions. 
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switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 1 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


A. B, or C 


Y 


CL=50pF, Rl = 400H, 
See Note 3 


20 


ns 


tPHL 


20 


tpLH 


Any D 


Y 


10 


ns 


tPHL 


10 


»ZH 


G 


Y 


13 


ns 


t Z L 


20 


tHZ 


G 


Y 


C L = 5 pF, R|_ ** 400 SI. 
See Note 3 


6 


ns 


tLZ 


10 



^tpLH s propagation delay time, low-to-high-level output 

tpHL 3 propagation delay time, hlgh-to-low-level output 

t ZH s output enable time to high level 

*ZL s output enable time to low level 

*HZ = output disable time from high level 

t LZ = output disable time from low level 
NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 

TYPICAL APPLICATION DATA 

This application illustrates how common data can be interdigitated onto two serial data lines. It is useful 
transmitting prefixes, suffixes, addresses, or similar functions. 



t4 ts t6 t7 




SELECT 
INPUTS 



ido"LL 
idijt 

1D2J-5" 
1D3TJ- 



9 (NEGATIVE LOGIC) 



D4 JJ 
DST-L 
D6U- 
D7 J~0 



6 (NEGATIVE LOGIC) 



2D3J-3" 
2D2J"T 
2D1JT 
2D0"U- 



8 (NEGATIVE LOGIC) 



VARIABLE 
DATA 



COMMON 
DATA 



VARIABLE, 
DATA 



ENABLE 
G 



1Y 



C B A 
1D0 

1D1 

1D2 

1D3 

D4 

D5 

D6 

D7 

SN74351 
D7 
D6 
D5 
D4 
2D3 
2D2 
2D1 
2D0 7? 



2Y 




(POSITIVE LOGIC) 




(POSITIVE LOGIC) 



VARIABLE 
DATA 



COMMON 
DATA 
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2048-BIT READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 
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Full Schottky Clamping for High Performance: 
Address Access Time . . . 45 ns Typical 
Chip Select Time . . . 15 ns Typical 
Power Dissipation . . . 0.25 mW/Bit Typical 

'S370 Is Organized as 512 Words by 4 Bits 

• 'S371 Is Organized as 256 Words by 8 Bits 
and Is in a 20-Pin Package for 0.300-Inch 
Row Spacing 

• Ideal for Microprogramming, Reference 
Tables, and High-Speed Code Converters 

• Bus-Driving 3-State Outputs Are Easily 
Expandable 

• SN54S270/SN74S270 and SN54S271 Are 
Functionally Equivalent But Have 
Open-Collector Outputs 

description 

The SN54S370, SN74S370, and SN74S371 are 
2048-bit monolithic custom-programmed read-only 
memories. The 'S370 is organized as 51 2 words of 
four bits each and the 'S371 is organized as 
256 words of eight bits each. These Schottky- 
clamped, high-speed transistor-transistor-logic (TTL) 
memory arrays are addressed in straight binary with 
full on-chip decoding. Overriding chip-select inputs 
are provided which, when one or more is taken high, 
will inhibit the function causing all outputs to be in a 
high-impedance state that neither loads nor drives the 
bus lines. Data, as specified by the customer, are 
permanently programmed into the monolithic struc- 
ture for the 2048 bit locations. 

The memory matrix consists of 32 transistors com- 
prising the X plane with each transistor having 
64 emitters. Each of the 64 bit lines that comprise 
the Y plane through the matrix is connected to one 
emitter from each of the 32 transistors. The address 
of a word is accomplished through the buffered 
binary select inputs coincident with low-level voltages 
at all chip-select inputs. Five binary select inputs are 
decoded internally in the X plane to select one of the 
32 matrix transistors. In the 'S370 the four remaining 
select inputs are internally decoded in the Y plane to 



SN54S370 ... J PACKAGE 
SN74S370 ... J OR N PACKAGE 
(TOP VIEW) 



ADDRESS SELECT 

INPUTS CHIP 
SELECT- 



DATA OUTPUTS 
A. 



VCC H I * K ' Y1 Y2 V3 Y4* 



H 


1 


CS 


Y1 


Y2 


Y3 


a 










Y« 


F 


E 


D 


A 


B 


C 



B C CND 



ADDRESS SELECT 
INPUTS 



positive logic: When either (or both) CS input(s) is 
(are) high, all four outputs are off. 



SN74S371 . . . N PACKAGE 
(TOP VIEW) 



ADDRESS SELECT CHIP 
INPUTS SELECT 



"CC H F «2 tSl VS V7 VS VS 











H f CS VS V7 YS 

1 — A YS 1 

B C E VI V2 YS V4 











ADDRESS SELECT INPUTS 



DATA OUTPUTS 



positive logie: When either (or both) CS input(s) is 
(are) high, all eight outputs are off. 



select four of the 64 bit lines. These selected bit lines appear as a four-bit word output. In the 'S371 the three 
remaining select inputs are internally decoded in the Y plane to select eight of the 64 bit lines. These selected bit lines 
appear as an eight-bit word output 

The customer can specify the output logic level desired at each of the 2048 bit locations by completing the 
supplementary ordering data and a set of data cards punched in accordance with the data format shown under ordering 
instructions. Upon receipt of the order, Texas Instruments will assign a special device number to the device 
programmed according to the customer's order. The completed device will be marked with the Tl special device 
number. It is important that the customer specify not only the output levels desired at all 2048 bit locations, but also 
the other information requested. 
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This document provides tentative information 
308 on a new product. Texas Instruments reserves 
the right to change specifications for this 
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SN54S370/SN74S370 functional block diagram and word selection 



WORD-SELECT TABLE 



204MIT MEMORY CELL 
MEMORY MATRIX 




WORD 


INPUTS 


1 


H 


G 


F 


E 


D 


C 


B 


A 





L 


L 


L 


L 


L 


L 


L 


L 


L 


1 


L 


L 


L 


L 


L 


L 


L 


L 


H 


2 


L 


L 


L 


L 


L 


L 


L 


H 


L 


3 


L 


L 


L 


L 


L 


L 


L 


H 


H 


4 


L 


L 


L 


L 


L 


L 


H 


L 


L 


5 


L 


L 


L 


L 


L 


L 


H 


L 


H 


6 


L 


L 


L 


L 


L 


L 


H 


H 


L 


7 


L 


L 


L 


L 


L 


L 


H 


H 


H 


8 


L 


L 


L 


L 


L 


H 


L 


L 


L 






Words 9 thru 506 omitted 


507 


H 


H 


H 


H 


H 


H 


L 


H 


H 


508 


H 


H 


H 


H 


H 


H 


H 


L 


L 


509 


H 


H 


H 


H 


H 


H 


H 


L 


H 


510 


H 


H 


H 


H 


H 


H 


H 


H 


L 


511 


H 


H 


H 


H 


H 


H 


H 


H 


H 



Word selection is accomplished in a conventional 9-bit positive- logic binary code with the A select input being the 
least-significant bit progressing alphabetically through the select inputs to I which is the most significant bit. 



SN74S371 functional block diagram and word selection 



WORD-SELECT TABLE 



SELECT , 



204frBIT MEMORY CELL 
32-BY44 
MEMORY MATRIX 




WORD 


INPUTS 


H 


G 


F 


E 


D C 


B 


A 





L 


L 


L 


L 


L L 


L 


L 


1 


L 


L 


L 


L 


L L 


L 


H 


2 


L 


L 


L 


L 


L L 


H 


L 


3 


L 


L 


L 


L 


L L 


H 


H 


4 


L 


L 


L 


L 


L H 


L 


L 


5 


L 


L 


L 


L 


L H 


L 


H 


6 


L 


L 


L 


L 


L H 


H 


L 


7 


L 


L 


L 


L 


L H 


H 


H 


8 


L 


L 


L 


L 


H L 


L 


L 




Words 9 thru 250 omitted 


251 


H 


H 


H 


H 


H L 


H 


H 


252 


H 


H 


H 


H 


H H 


L 


L 


253 


H 


H 


H 


H 


H H 


L 


H 


254 


H 


H 


H 


H 


H H 


H 


L 


255 


H 


H 


H 


H 


H H 


H 


H 



Word selection is accomplished in a conventional 8-bit positive-logic binary code with the A select input being the 
least-significant bit progressing alphabetically through the select inputs to H which is the most-significant bit. 
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TYPES SN54S370, SN74S370, SN74S371 

2048-BIT READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S370 — 55°Cto125°C 

SN74S370, SN74S371 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54S370 


SN74S370 
SN74S371 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IfjH 


-2 


-6.5 


mA 


Low-level output current, IfjL 


12 


15 


mA 


Operating free-air temperature, T/^ 


-55 125 


70 


°C 


rical characteristics over recommended operating free-air temperature range (un 


less otherwise no 


ted) 


PARAMETER 


TEST CONDITIONS* 


SN54S370 


SN74S370 
SIM74S371 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|h High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


V CC =MIN, l| = -18 mA 


-1.2 


-1.2 


V 


VfjH High-level output voltage 


V C c = MIN, V| H = 2V, 
V| U = 0.8V, Iqh-MAX 


2.4 


2.4 


V 


Vql Low-level output voltage 


V C c= MIN, 
V, H = 2V. 
V| L = 0.8V 


'0L Q 12 mA 


0.5 




V 


'OL = 15 mA 




0.5 


V 


Off-state (high-impedance 
'OZ , 

state) output current 


V C C = MAX. 
V, H -2V 


Vo = 2.4 V 


50 


50 


»A 


V = 0.5 V 


-50 


-50 


1 1 Input current at maximum input voltage 


V C c - MAX. V| = 5.5 V 


1 


1 


mA 


l|H High-level input current 


Vcc " MAX. V| = 2.7 V 


25 


25 


<«A 


l| l Low-level input current 


Vcc = MAX, V| = 0.5V 


-0.25 


-0.25 


mA 


'OS Short-circuit output current? 


V C c = MAX 


-30 -100 


-30 -100 


mA 


ICC Supply current 


V C c = MAX. See Note 2 


105 155 


105 155 


mA 


C D Off-state output capacitance 


V C C = 5 V, V = 5 V. 
f = 1 MHz 


6.5 


6.5 


pF 



'For condition, shown as MIN or MAX. use the appropriate value spoeif ied under recommended operating conditions. 
+AII typical values are at V cc - 5 V, T A - 25 C. 

l^VJ7 re ^r ° n ° °" tPUt shou,d -^ lnortod at ««"• duration of the short-circuit test should not exceed one second. 
NOTE 2. With outputs ;open and CS input(s) grounded, l cc l. measured first by selecting a word that contain, the maximum number of 
programmed h.gh-level outputs; then by selecting a word that contains the maximum number of programmed low-level outputs. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


l PLH Propagation delay time, low-to-high-level output 


Access times 
from address select 


C L =30pF, 
R|_ = 400«, 
See Figure 1 


45 


ns 


l PLH Propagation delay time, high-to-low-level output 


45 


tZH Output enable time to high level 


Access times from 
chip select 


15 


ns 


tzi_ Output enable time to low level 


15 


*HZ Output disable time from high level 


Disable times from 
chip select 


C L = 5pF. 
R|_ = 400n, 
See Figure 1 


10 


ns 


t|_Z Output disable time from low level 


10 
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TYPES SN54S370, SN74S370, SN74S371 
2048-BIT READ-ONLY MEMORIES WITH 3 STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 

V C C 



TEST 
POINT 



FROM OUTPUT 
UNDER TEST 




C|_ includes probo and jig capacitance 
All diodes are 1N3064. 

LOAD CIRCUIT 



ADDRESS 

INPUTS 3K'- 6V 
<Soo NoteB) I 



ANY 

PROGRAMMED 

OUTPUT 

(SI and S2 closed) 



H— tPHt — *1 



r»-tPLH-*j 



■3V 
-0V 



VOH 

1.SV 
VOL 



ACCESS TIME FROM ADDRESS INPUTS 
VOLTAGE WAVEFORMS 



WAVEFORM 1 
(SI dosad, S2 open, 
(See Note A) 

WAVEFORM 1 
(SI doted, S2 open. 
See Note A) 

ACCESS (ENABLE) TIME AND DISABLE TIME FROM CHIP SELECT 
VOLTAGE WAVEFORMS 




FIGURE 1 -SWITCHING TIMES OF *S370 AND 'S371 

NOTES: A. Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the 
output with internal conditions such that the output is high except when disabled. 

B. When measuring delay times from address inputs, the chip-select inputs are low. 

C. When measuring delay times from chip-select inputs, the address inputs are steady-state. 

D. Input waveforms are supplied by pulse generators having the following characteristics: t r < 2.5 ns, tf < 2.S ns, PRR < 1 MHz, 
and Z out *> 50 ft. 

schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



V C C- 



6 kfl NOM 



TYPICAL OF ALL OUTPUTS 




t-vcc 


58 SI NOM S 




A-OUTPUT 











ordering instructions 

The ordering instructions for the SN54S270, SN74S270, and SN74S271 also apply for the SN54S370, SN74S370, and 
SN74S371, respectively. See pages S-258 and S-259. 
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TYPE SN74S381 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

BULLETIN NO. DL-S 7412124, MARCH 1974 



PIN DESIGNATIONS 



DESIGNATION 


PIN NOS. 


FUNCTION 


A3, A2, A1, AO 


17.19,1,3 


WORD A INPUTS 


B3, B2, B1,B0 


16,18, 2,4 


WORD B INPUTS 


S2.S1.S0 


7, 6, 5 


FUNCTION-SELECT 
INPUTS 


C n 


15 


CARRY INPUT FOR 
ADDITION, INVERTED 
CARRY INPUT FOR 
SUBTRACTION 


F3, F2. F1.F0 


12,11,9,8 


FUNCTION OUTPUTS 


P 


14 


INVERTED CARRY 
PROPAGATE OUTPUT 


G 


13 


INVERTED CARRY 
GENERATE OUTPUT 


v C c 


20 


SUPPLY VOLTAGE 


GND 


10 


GROUND 



N 

DUAL-IN-LINE PACKAGE (TOP VIEW) 



INPUTS OUTPUTS 

, J\ . , A . 

VCC ' A2 B2 A3 B3 Cn* 'P C F3 H 



A3 32 A3 63 C„ P G F3 



81 AO BO SO SI SI FO F1 



A1 B1 AO 60 SO SI S2 FO F1 GNO 



i logic: see function table 



FUNCTION TABLE 



• A Fully Parallel 4-Bit ALU in 20-Pin 
Package for 0.300-Inch Row Spacing 

• Ideally Suited for High-Density 
Economical Processors 

• Parallel Inputs and Outputs and Full 
Look-Ahead Provide System Flexibility 

• Arithmetic and Logic Operations 
Selected Specifically to Simplify System 
Implementation: 

A Minus B 
B Minus A 
A Plus B 

and Five Other Functions 

• Schottky-Clamped for High Performance 

16-Bit Add Time . . . 29 ns Typ Using 

Look-Ahead 
32-Bit Add Time . . . 34 ns Typ Using 

Look-Ahead 

description 

The SN74S381 "is a Schottky TTL arithmetic logic unit (ALU)/function generator that performs eight binary 
arithmetic/logic operations on two 4-bit words as shown in the function table. These operations are selected by the 
three function-select lines (SO, S1, S2). A full carry look-ahead circuit is provided for fast, simultaneous carry 
generation by means of two cascade outputs (F and G) for the four bits in the package. The method of cascading 
SN54182/SN74182 or SN54S182/SN74S182 look-ahead carry generators with these ALU's to provide multi-level full 
carry look-ahead is illustrated under typical applications data for the '182 and 'S182. The typical addition times shown 
above illustrate the short delay time required for addition of longer words when full look-ahead is employed. The 
exclusive-OR, AND, or OR function of two Boolean variables is provided without the use of external circuitry. Also, 
the outputs can be either cleared (low) or preset (high) as desired. 



SELECTION 


ARITHMETIC/LOGIC 
OPERATION 


S2 S1 SO 


L L L 


CLEAR 


L L H 


B MINUS A 


L H L 


A MINUS B 


L H H 


A PLUS B 


H L L 


A©B 


H L H 


A + B 


H H L 


AB 


H H H 


PRESET 


H = high lovel. 


L " low level 



TENTATIVE DATA SHEET 

This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPE SN74S381 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 



functional block diagram and schematics of inputs and outputs 
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TYPE SN74S381 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc Note 1 ) 7 V 

Input voltage 5.5 V 

Interemitter voltage (See Note 2) 5.5 V 

Operating free-air temperature range C to 70 C 

Storage free-air temperature range —65 C to 1 50 C 

NOTES: 1 . Voltngo values, except interemlttcr voltage, are with respect to network ground terminal. 

2. This It the voltago between two emitters of a multiple-omitter transistor. For this circuit, this rating applies to each A input in 
conjunction with its respective B Input; for oxample AO with BO, etc. 



recommended operating conditions 





MIN NOM MAX 


UNIT 


Supply voltage, Vcc 


4.75 5 5.25 


V 


High-level output current, loH 


-1 


mA 


Low-level output current, lou 


20 


mA 


Operating free-air temperature, T/\ 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP* MAX 


UNIT 


V| h High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V C C = MIN. l| = -18mA 


-1.2 


V 


Vqh High-level output voltage 


V C c = MIN. V| H = 2V, 
V| L = 0.8 V, l0H = -1 mA 


2.7 3.4 


V 


Vql Low-level output voltage 


V C c -MIN, V| H = 2V, 
V| U = 0.8V. l O L = 20mA 


0.5 


V 


l| Input current at maximum input voltage 


Vcc ° MAX, V| = 5.5 V 


1 


mA 


l|H High-level input current 


Any S input 


V C c ° MAX . V| = 2.4 V 


50 


MA 


All others 


200 


1 1 l Low-level input current 


Any S input 


Vcc = MAX, V| - 0.4 V 


-2 


mA 


All others 


-6 


1 os Short-circuit output current § 


V C C - MAX 


-40 -100 


mA 


■CC Supply current 


V C c= MAX 


105 160 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

TAN typical values are et Vq C » 6 V, ■ 25°C. 

5 Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER? 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


C n 


Any F 


C L =15pF. R L = 280n. 
See Note 3 


11 


ns 


tPHL 


11 


»PLH 


Any A or B 


G 


13 


ns 


tPHL 


13 


«PLH 


Any A or B 


P 


11 


ns 


tPHL 


11 


tPLH 


Aj or Bj 


Fi 


20 


ns 


»PHL 


20 


'PLH 


Any S 


Any 


28 


ns 


tPHL 


28 



^*PLH 3 propagation delay time, low-to-high-level output 
tpHL s propagation delay time, high-to-low-level output 
NOTE 3: Load circuit and voltage waveforms are shown on page S-87. 
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TYPES SN54LS386, SN74LS386 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

BULLETIN NO. OL-S 74121 18, MARCH 1974 



• Electrically Identical to 
SN54LS86/SN74LS86 

• Mechanically Identical to 
SN54L86/SN74L86 

• Total Average Propagation Delay 
Times . . . 10 ns 

• Typical Total Power 
Dissipation . . . 30.5 mW 



SN54LS386 ... J OR W PACKAGE 
SN74LS386 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc 4B 4A 4Y 3Y 3B 3A 



, 14 13 12 11 10 9 8 , 





1A IB 1Y 2Y 2A 2B GND 



positive logic: Y = A © B = AB + AB 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



Vcc- 



12.5 kSl NOM 



INPUT- 



t 



FUNCTION TABLE 
(EACH GATE) 



INPUTS 


OUTPUT 


A B 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



H » high level 
L " low level 



TYPICAL OF ALL OUTPUTS 




■vcc 
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TYPES SN54LS386, SN74LS386 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vrjc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS386 — 55°Cto125°C 

SN74LS386 0°C to 70°C 

Storage temperature range — 65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS386 


SN74LS386 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 S 5.25 


V 


High-level output current, loH 


-400 


-400 


PA 


Low-level output current, IfjL 


4 


8 


mA 


Operating free-air temperature, T A 


-55 125 


70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS386 


SN74LS386 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V| l Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


Vcc ° WIN. l| = -18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V C c = MIN, V| H = 2V, 

v l L " v l L max > IOH a-400 ^ A 


2.5 3.4 


2.7 3.4 


V 


Vql Low-level output voltage 


V C c°MIN, V| H -2V, 
V| L = V| L max, Iol°MAX 


0.25 0.4 


0.35 0.5 


V 


1 1 Input current at maximum input voltage 


V C c = MAX, V| = 7 V 


0.2 


0.2 


mA 


■ | h High-level input current 


Vcc = MAX, V| - 2.7 V 


40 


40 


fA 


III. Low-level input current 


V C c = M AX, V| - 0.4 V 


-0.6 


-0.6 


mA 


'OS Short-circuit output current § 


V C c = MAX 


-6 -40 


-5 -42 


mA 


'CC Supply current 


V C c = MAX, See Note 2 


6.1 10 


6.1 10 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tAM typical values ore at Vcc " 5 V, T^ ■ 25°C. 

§Not more than one output should be shorted at a timo. 

NOTE 2: Ice is measured with the inputs grounded and the outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER H 


FROM 
(INPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tPLH 


A or B 


Other input low 


C L = 15 pF, 
RL = 2 Ml, 
See Note 3 




10 


17 


ns 


l PHL 




10 


17 


tPLH 


AorB 


Other input high 




10 


17 




tPHL 




10 


17 


ns 



^tpLH 3 propagation delay timo, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuit and voltage waveforms are shown on page S-88. 
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TYPE SN74S387 

1024-BIT PROGRAMMABLE READ-ONLY MEMORY 

BULLETIN NO. DL-S 7412106, MARCH 1974-REVISED MAY 1974 



J OR N PACKAGE 
(TOP VIEW) 



SELECT ENABLE 
INPUT _ 
VCC H ' CS2 CSV 



DATA OUTPUTS 



53 



SELECT INPUTS 



positive logic: see description 



Provides the Versatility of Custom Designs 
Virtually "Off the Shelf" 

Applications Include: 
Microprogramming 

Look-up Tables for any Fixed Program 
Parallel Code Converters 
Sequence, Routine, and Subroutine Generators 
Random- Logic Function Generator 

• Schottky-Clamped for High Performance: 

Chip-Select Access Time ... 15 ns Typ 
Address Access Time . . . 40 ns Typ 

• Interchangeable with Most Other 256 Word 
by 4 Bit TTL PROMs/ROMs 

• Open-Collector Outputs for Easy Word Expansion 

• SN74S287 Is Functionally Equivalent but Has Bus-Driving, 3-State Outputs 

• Fully Decoded, Low-Current P-N-P Inputs 

• Fully Compatible with Most TTL and Other Saturated Low-Level Logic Families 
description 

The SN74S387 is a field-programmable, 1024-bit, read-only memory organized as 256 words of four bits each. This 
monolithic, high-speed, Schottky-clamped TTL memory array is addressed in eight-bit binary with full on-chip 
decoding. Two overriding chip-select inputs are provided which, when either one or both are high, cause all four 
outputs to be high (off). This memory features p-n-p input transistors, which reduce the low-level-input-current 
requirement to a maximum of -0.25 milliampere, only one-eighth that of a Series 74S standard load. The organization 
is expandable with no additional output buffering, as shown in Table 1 below. 

The address of a four-bit word is accomplished through the buffered binary select inputs in coincidence with a low level 
at both chip-select inputs. Where multiple 'S387 devices are used in a memory system, the chip-select inputs allow easy 
decoding of additional address bits. 

Data can be electronically programmed, as desired, at any of the 1024 bit locations in accordance with the 
programming procedure specified. Prior to programming, the memory contains a high -logic-level output condition at all 
bit locations. The programming procedure open-circuits metal links which results in a low-logic-level output at the 
selected locations. The procedure is irreversible; once altered, the output for that bit is permanently programmed to 
provide a low logic level. Outputs never having been altered may later be programmed to supply a low-level output. 
Operation of the device within the recommended operating conditions will not alter the memory content. 



The programmable 'S387 can be used to replace the 
SN74187 as they are functionally and mechanically 
identical. 



TABLE 1 
WORD CAPACITY vs 74S LOADS 



SERIES 

74S 
LOADS 


MIN R|_ 

<n) 


MAX NO 
WIRE-ANDS* 


MAX NO 
OF WORDS 


1 


450 


114 


29 184 


2 


563 


90 


23 040 


3 


750 


66 


16 996 


4 


1125 


42 


10 752 


5 


2250 


18 


4 608 



t Total number of outputs connected to each common bus 
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TYPE SN74S387 

1024-BIT PROGRAMMABLE READ-ONLY MEMORY 



step-by-step programming procedure 

1 . Apply steady-state supply voltage (Vcc = 5 volts) and address the word to be programmed. See recommended 
conditions for programming on the following page. 

2. Verify that the bit location needs to be programmed. (With the load circuit of Figure A, an unprogrammed output 
will be at 2 volts or greater; a programmed output will be at 0.8 volts or less.) If a bit is already programmed, 
proceed to the next bit. 

3. If the bit requires programming, disable the outputs by applying a high-logic-level voltage to both chip-select inputs. 

4. Only one bit location is programmed at a time. Apply the load circuit of Figure A to the outputs not being 
programmed; then, ground the output to be programmed as a low logic level. 

5. Ramp Vcc to lu - 5 vo,ts nominal. Maximum supply current required during programming is 750 mA. 

6. Apply a low-logic-level voltage to both chip-select inputs. This should occur between 10 microseconds and 
1 millisecond after Vcc has reached its 10.5-volt level. See programming sequence of Figure B. 

7. After the X program pulse time (1 millisecond) is reached, a high logic level is applied to the chip-select inputs to 
disable the outputs. 

8. Within 10 microseconds to 1 millisecond after the chip-select inputs reach a high logic level, Vcc should be ramped 
down to 5 volts at which level verification can be accomplished. 

9. The chip-select inputs may be taken to a low logic level (to permit program verification) 10 microseconds or more 
after Vcc reaches its steady-state value of 5 volts. 

10. At a Y pulse duty cycle of 10% or less, repeat steps 1 through 8 for each output where a bit at this address is desired 
to be programmed. 

NOTES: A) Vcc should be removed between program pulses to reduce total average power dissipation and 
resultant chip temperatures. See Figure B. 

B) When verification indicates that a bit did not program (output is 2 volts or greater), repeat steps 3 
through 9. If the bit did not program after the second application of a 1 millisecond X pulse, repeat 
steps 3 through 9 using an X pulse time of 50 to 75 millisconds. Regardless of the X duration, the 
total average pulse time of Y should be no more than 10% of the programming cycle. 

C) The circuit shown in Figure A, or equivalent, is used to limit voltage to 6 volts or less for outputs not 
being programmed. 




VERIFY 
NEED TO 
PROGRAM 

vcc 




10 m to 1 ms 



VERIFY 
PROGRAM 



REMOVE V CC TO 
REDUCE AVG POWER 



■ 10.5 V 
J 5 V 



LOAD CIRCUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMED OR FOR 
PROGRAM VERIFICATION 

FIGURE A 



run 



10 nt to 1 ms 



OV 



nit 



VOLTAGE WAVEFORMS FOR PROGRAMMING 
FIGURE B 



374 

s-3i8 Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



TYPE SN74S387 

1024-BIT PROGRAMMABLE READ-ONLY MEMORY 



recommended conditions for programming 





MIN 


NOM 


MAX 


UNIT 


Supply voltage, Vqc <see Note 1) 


Steady state 


4.75 


5 


5.25 




Program pulse 


10 


10.5 


lit 


V 


Input voltage 


High level 


2.4 




5 




Low level 







0.5 


V 


Output conditions for programming 


To a high logic level 


See Figure A 




To a low logic level 







-0.8 


V 


Duration of programming pulse X (see Figure B) 


1 




75 


ms 



NOTE 1 : All voltage values are with respect to network ground terminal. 
* Absolute maximum rating 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Notes 1 and 2) 7 V 

Input voltage 5.5 V 

Off -state output voltage 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 



NOTES: 1 . Voltage values are with respect to network ground terminal. 

2. This rating applies at all times except during programming. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc 4 - 7 5 5 5.25 V 

High-level output voltage, Voh 5 -5 V 

Low-level output current, Iol 16 mA 

Operating free-air temperature, Ta 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V|i_ Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc =M,N . l|"-18mA 


-1.2 


V 


IqH High-level output current 


Vcc° MIN . 
V, H = 2V. 
V| L = 0.8V 


V H = 2 4 V 


50 


MA 


V H " 5.5 V 


250 


Vol Low-level output voltage 


Vcc =MIN ' V|H = 2V, . 
V|l = 0.8V, loL-^mA 


0.5 


V 


1, Input current at maximum input voltage 


Vcc= MAX ' v l = 55 V 


1 


mA 


| |H High-level input curront 


Vcc = MAX. V| = 2.7V 


25 


HA 


In Low-level input current 


V CC =MAX, V| = 0.5V 


-250 


MA 


Iqc Supply current 


Vcc = MAX ' See Note 3 


110 150 


mA 



mi-itc i« measured with outputs open and both CS inputs grounded. 

W condign: NCwTes ^N or MAX, Jse the appropriate va.ue specified under recommended operating cond.t.ons. 
X All typical values are at V^c ° 6V > T A " 25 c - 
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TYPES SN54390, SN54393, SN74390, SN74393 
DUAL 4 BIT DECADE AND BINARY COUNTERS 



*390 

BCD COUNT SEQUENCE 
(EACH COUNTER) 
(See Note A) 



FUNCTION TABLES 
'390 

BI QUINARY (5-2) 
(EACH COUNTER! 
(See Note B) 



schematics of inputs and outputs 



'393 

COUNT SEQUENCE 
(EACH COUNTER) 



COUNT 


OUTPUT 




COUNT 


OUTPUT 




COUNT 


OU 1 f U 1 


Qd 


oc 


Q B 


Qa 




□a 


o D 


Qc 








Qd 


Q C 


Qb 


Qa 





L 


L 


L 


L 







L 


L 


L 


L 







L 


L 


L 


L 


1 


L 


L 


L 


H 




1 


L 


L 


L 


H 




1 


L 


L 


L 


H 


2 


L 


L 


H 


L 




2 


L 


L 


H 


L 




2 


L 


L 


H 


L 


3 


L 


L 


H 


H 




3 


L 


L 


H 


H 




3 


L 


L 


H 


H 


4 


L 


H 


L 


L 




4 


L 


H 


L 


L 




4 


L 


H 


L 


L 


5 


L 


H 


L 


H 




5 


H 


L 


L 


L 




5 


L 


H 


L 


H 


6 


L 


H 


H 


L 




6 


H 


L 


L 


H 




6 


L 


H 


H 


L 


7 


L 


H 


H 


H 




7 


H 


L 


H 


L 




7 


L 


H 


H 


H 


8 


H 


L 


L 


L 




8 


H 


L 


H 


H 




8 


H 


L 


L 


L 


9 


H 


L 


L 


H 




9 


II 


H 


L 


L 




9 


H 


L 


L 


H 


OTES: A. Output Qa 1* connected to input B (or BCD count. 

B, Output is connected to input A tor bi-quinarv 
count. 

C. H = high level, L - low level. 


10 
11 

12 
13 


H 
H 
H 
H 


L 

L 

H 
H 


II 

H 
L 
L 


L 
H 
L 
H 






















14 


H 


H 


H 


L 






















15 


H 


H 


H 


H 



EQUIVALENT OF EACH INPUT 




INPUT Reg MOM 

Clock A ('3901 3 kS2 

Clock B ('390} 1.5 kfi 

Clock ('3931 3 kil 

Any clear 8 kfl 



functional block diagrams 



TYPICAL OF ALL OUTPUTS 




v C c 

100 S! MOM 



Qa 



CLEAR 141 r-^ 

INPUT 



T 



13, 131 OUTPUT 
— — fl 



rO 1 



CLEAR 



CLEAR 




CI E At; 



101 OUTPUT 



91 OUTPUT 



'390 



CLEAR (2, 12| 
INPUT 



CLEAR 

ZZT" 



CLEAN 



CLEAR 



CLEAR 

=3^ 



'3. HI OUTPUT 



11,101 OUTPUT 



15.31 OUTPUT 
QC 



'393 
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TYPES SN54390, SN54393. SN74390, SN74393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, VrjC < see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54390, SN54393 -55°Cto125°C 

SN74390, SN74393 0°C to 70°C 

Storage temperature range -65°Cto150C 



NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 





SN54390 
SN54393 


SN743S0 
SN74393 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, V(jc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, loH 


-800 


-800 


MA 


Low-level output current, Iql 


16 


16 


mA 


Count frequency, f count 


A input 


25 


25 


MHz 


B input 


20 


20 


Pulse width, t w 


A input high or low 


20 


20 


ns 


B input high or low 


25 


25 


Clear high 


20 


20 


Clear' inactive-state setup time, t satup 


25* 


25i 


ns 


Operating free-air temperature, T/\ 


-55 125 


70 


°C 



I The arrow indicates that the falling edge of the clock pulse Is used for reference. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 1 


'390 


'393 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V|l Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN > l| = -12mA 


-1.5 


-1.5 


V 


Voh High-level output voltage 


VcC= MIN . V|H = 2V, 
V| L -0.8V, I O h = -800mA 


2.4 3.4 


2.4 3.4 


V 


v OL Low-level output voltage 


Vcc = MIN - V IH = 2V, 
V||_ = 0.8V, Iol 5516 ^' 


0.2 0.4 


0.2 0.4 


V 


Input current at 
' maximum input voltage 


Vqc = M AX, V| = 5.5 V 


1 


1 


mA 


l| H High-level input current 


Clear 


Vcc = MA X, V|=2.4V 


40 


40 


MA. 


A 


80 


80 


B 


120 




Low-level input current 


Clear 


VcC° MA X, V| = 0.4V 


-1 


-1 


mA 


A 


-3.2 


-3.2 


B 


-4.8 




Iqs Short-circuit output current§ 


V C C = MAX 


SN54" 


-20 -57 


-20 -57 


mA 


SN74' 


-18 -57 


-18 -57 




'CC Supply current 


VrjC = MAX, See Note 2 


42 69 


38 64 


mA 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at V^c " 5 V, " 25°C. 

^The Q A outputs of the '390 are tested at l OL - 16 mA plus the limit value for l )L for the B input. This permits driving the B input whilo 

maintaining full fan-out capability. 
§Not more than one output should be shorted at a time. 

NOTE 2: l cc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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TYPES SN54390, SN54393, SN74390, SN74393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER ^ 


FROM 


TO 


TEST CONDITIONS 


'390 


•393 


UNIT 


(INPUT) 


(OUTPUT) 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


f 

■iTtax 


A 


Qa 




25 


35 




25 


35 




MHz 


B 


Qb 




20 


30 






tPLH 


A 


Qa 






12 


20 




12 


20 


ns 


tPHL 






13 


20 




13 


20 


tPLH 


A 


QC of '390 


C L = 15 pF, 




37 


60 




40 


60 


ns 


tPHL 


Q D of '393 


RL = 400 n. 




39 


60 




40 


60 


tPLH 


B 


Qb 


See Note 3 




13 


21 




ns 


tPHL 


and 




14 


21 




»PLH 


B 


Qc 


Figure 1 




24 


39 




ns 


«PHL 






26 


39 




l PLH 


B 


Qd 






13 


21 




ns 


tPHL 






14 


21 




tPHL 


Clear 


Any 






24 


39 




24 


39 


ns 



^f max = maximum count frequency 
tpLH = propagation delay time, low-to-high-level output 
tpHL — propagation delay timo, high-to-low-level output 

NOTE 3: Load circuit is shown on page S-87. 



PARAMETER MEASUREMENT INFORMATION 




OUTPUT Qc 



OUTPUT Qd 



■V 1.5 V 
— i 



^ tpLH"***"™ « tn48 

it— 

1.5V 



-tpHL-Meuuro « t n *4 

:i — VOH 



■ vol 

* <PHL -MoJsuro ■* <n+8 



'"" Mf tpHL-IMeaturc at Vitio lor '390 
\Z_ _ Vqh «" «n*16 •« '393 

1.5 V 



vol 



VOLTAGE WAVEFORMS 



NOTE A: Input pulses are supplied by a generator having the following characteristics t r < 5 ns, tf < 5 ns, PRR = 1 MHz, duty cycle = 60%, 
Z out « 50 ohms. 



FIGURE 1 
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 



TTL TYPES SN54LS395, SN74LS395 

MSI 4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 

BULLETIN NO. DL-S 7412114. MARCH 1974 



Three-State, 4 Bit, Cascadable, 
Parallel-In, Parallel-Out Registers 

Schottky-Diode-Clamped Transistors 

Low Power Dissipation ... 75 mW Typical 
(Enabled) 

Applications: 
N-Bit Serial-To-Parallel Converter 
N-Bit Parallel-To-Serial Converter 
N-Bit Storage Register 



SNS4LS395 ... J OR W PACKAGE 
SN75LS395 ... J OR N PACKAGE 
(TOP VIEW) 



description 



OUTPUTS 



CASCADE 

OUTPUT OUTPUT 
QO ' Op' CLOCK CONTROL 



OA OB PC OP OP CLOCK C ONTRO L 



OA Qa 

CLEAR 

SERIAL 
INPUT A 



QC 



Op Qq' 



OUTPUT 
CONTROL 



LOAD/ 
SHIFT 



CLEAR SERIAL 
INPUT 



B 



PARALLEL INPUTS 



LOAD 
SHIFT 



positive logic: see function table 



These 4-bit registers feature parallel inputs, parallel 
outputs, and clock, serial, load/shift, output control 
and direct overriding clear inputs. 

Shifting is accomplished when the load/shift control 
is low. Parallel loading is accomplished by applying 
the four bits of data and taking the load/shift control 
input high. The data is loaded into the associated flip-flops and appears at the outputs after the high-to-low transition 
of the clock input. During parallel loading, the entry of serial data is inhibited. 

When the output control is low, the normal logic levels of the four outputs are available for driving the loads or bus 
lines. The outputs are disabled independently from the level of the clock by a high logic level at the output control 
input. The outputs then present a high impedance and neither load nor drive the bus line; however, sequential operation 
of the registers is not affected. During the high-impedance mode, the output at Qq' is still available for cascading. 

The SN54LS395 is characterized for operation over the full military temperature range of -55°C to 125°C; the 
SN74LS395 is characterized for operation from 0°C to 70°C. 



FUNCTION TABLE 



INPUTS 


3-STATE OUTPUTS 


CASCADE 
OUTPUT 

Qd* 


CLEAR 


LOAD/SHIFT 
CONTROL 


CLOCK 


SERIAL 


PARALLEL 


Q A Qb Qc q D 


A B C D 


L 


X 


X 


X 


X X X X 


L L L L 


L 


H 


H 


H 


X 


X X X X 


Qao q B0 q C0 q D0 


Qdo 


H 


H 


1 


X 


abed 


abed 


d 


H 


L 


H 


X 


X X X X 


Qao q bo q co q do 


Qdo 


H 


L 


1 


H 


X X X X 


H QAn QBn QCn 


QCn 


H 


L 


1 


L 


X X X X 


L QAn QBn QCn 


QCn 



When the output control is high, the 3-stote outputs are disabled to the high-impedance state 
however, sequential operation of the registers and the output at Q D ' are not affected. 



H - high lovel (steady state). L - low level (steady state), X = irrelevant (any Input, including transitions) 

1 - transition from high to low lovol. 

QAO- q B0. q CO- q D0 " th0 lovo1 of Q A- q B- q C- or Q D. respectively, before the indicated steady state input conditions were established. 
Q An ] Qg n ' Q Cn , Q Qn = the level of Q A . Q B . Q c . or Q D . respectively, before the most recent i transition of the clock. 
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This document provides tentative information 

Texas Instruments s-325 

on a new product. Texas Instruments reserves incorporated 

the right to change specifications for this post office box 5012 . oallas. texas 73222 

product in any manner without notice. 



TYPES SN54LS395, SN74LS395 

4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS395 -55°Cto125°C 

SN74LS395 0°C to 70°C 

Storage temperature range — 65° C to 1 50°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SNB4LS395 


SN74LS335 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 S.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-1 


-2.6 


mA 


Low-level output current, Iol 


4 


8 


mA 


Clock frequency, f c lock 


25 


25 


MHz 


Width of clock pulse, t w ( c | OC |() 


25 


25 


ns 


Setup time, high-level or low-level data, tse tU p 


20 


20 


ns 


Hold time, high-level or low-level data, thold 


10 


10 


ns 


Operating free-air temperature, Ta 


-55 125 


70 


°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


SN54LS3S5 


SN74LS335 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V IH High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C C = MIN. I| = -18mA 


-1.5 


-1.5 


V 


v OH High-level output voltage 


V CC = MIN. V| H = 2V, 
v IL = v IL max . IOH**MAX 


2.4 3.4 


2.4 3.1 


V 


Vql Low-level output voltage 


V C C ° WIN. V| H = 2V, 
V||_ " V|l max 


'OL = 4 mA 


0.25 0.4 


0.25 0.4 


V 


'OL " 8 mA 




0.35 0.5 


Off-state output current, 
high-level voltage applied 


V C C "MAX, V|H-2V. 
V - 2.7 V 


20 


20 


PA 


Off-state output current, 

'OZL 

low-level voltage applied 


V C c = MAX, V| H - 2 V. 
V = 0.4 V 


-20 


-20 


MA 


I Input current at 
' maximum input voltage 


V CC = MAX. V| = 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


V C c a M AX, V| = 2.7 V 


20 


20 


PA 


1 1 1_ Low-level input current 


V C C ° MAX, V| = 0.4 V 


-0.4 


-0.4 


mA 


I OS Short-circuit output current§ 


Vcc " MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


V C c ** MAX, See Note 2 


Condition A 


18 29 


18 29 


mA 


Condition B 


15 25 


15 25 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, T/^ " 2S°C. 

5 Not moro than one output should bo shorted at a time. 

NOTE 2: l cc is measured with the outputs open, the serial Input and mode control at 4.6 V, and the data inputs grounded under the following 
conditions: 

A. Output control at 4.5 V and a momentary 3 V, then ground, applied to clock input. 

B. Output control and clock input grounded. 
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TYPES SN54LS395, SN74LS395 
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 



switching characteristics, Vcc = 5 V, Ta = 25°C, Rl = 2 kS2 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


f max Maximum clock frequency 




25 35 


MHz 


tpi_H Propagation delay time, low-to-htgh-level output 


C L = 15 pF. 
See Note 3 


18 


27 


ns 


tpHL Propagation delay time, high-to-low-level output 


21 


32 


ns 


tZH Output enable time to high level 


15 


25 


ns 


*ZL Output enable time to low level 




20 


30 


ns 


*HZ Output disable time from high level 


C L = 5pF, 


30 


50 


ns 


tj_2 Output disable time from low level 


See Note 3 


30 


50 


ns 



NOTE 3: Load circuit and voltage waveforms are shown on page S-88. 

functional block diagram 



DATA INPUTS 




CLEAR ^<^» 

OUTPUT 191 J^, 
CONTROL V 



schematics of inputs and outputs 



EQUIVALENT OF SERIAL 
AND DATA INPUTS 



V C C 



15 kit NOM 



EQUIVALENT OF OTHER INPUTS 



TYPICAL OF ALL OUTPUTS 



V C C 




PRINIED IN U S A 



TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANCES AT ANY TIME 
IN ORDER TO IMPROVE DESICN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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S-327 



TTL 
MSI 



TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 

BULLETIN NO. DL-S 7412089, JANUARY 1974 



• Dual Version of Popular SN5490A, 
SN7490A Counters 

• Direct Clear and Set-to-9 Inputs 
for Each 4-Bit Counter 

• Individual Clock for Each 4-Bit Counter 

• Dual Counters Can Significantly Improve 
System Densities as Package Count Can 
Be Reduced by 50% 

• Maximum Count Frequency ... 35 MHz 
Typical 

• Active Pull-Down Provides Square 
Transfer Characteristics 

• Buffered Outputs Reduce Possibility 
of Collector Commutation 



SN54490 ... J OR W PACKAGE 
SN74490 ... J OR N PACKAGE 
(TOP VIEW) 



description 



v cc 



2 2 
CLOCK CLEAR 



2Q A 
OUT- 
PUT 



2 
SET- 
TO-9 



OUTPUTS 
-A. 



2 Ob 2Qc 2Qq 



IB _ 15 _ 14 



« |_| K |_| 11 _ 10 _ 9 |_ 

t— — F— — ^ 



OA 


OS 


QC O© 


CLEAR 


CK 


SET-TO-9 









CK 


SET-TO-9 


CLEAR 


OA 


08 


Oc Qo 



D 



1 1 10 A 

CLOCK CLEAR OUT- 
PUT 



1 v 

SET- v 
TO-9 



iqb 



IOC 



IQO 



8 

GND 



positive logic: High input to clear resets all four outputs low; 

high input to set-to-9 sets Q/\ and Qq high, Qq 
and Qq low. 



Each of these monolithic circuits contains eight 
master-slave flip-flops and additional gating to imple- 
ment two individual 4-bit decade counters in a single 
package. Each decade counter has individual clock, 
clear, and set-to-9 inputs. BCD count sequences of any length up to divide-by-100 may be implemented with a single 
SN54490 or SN74490. Buffering on each output is provided to ensure that susceptibility to collector commutation is 
reduced significantly. All inputs are diode-clamped to reduce the effects of line ringing. 

The SN54490 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN74490 
is characterized for use in industrial systems operating from 0°C to 70°C. 



BCD COUNT SEQUENCE 
(EACH COUNTER) 



COUNT 


OUTPUT 


Qp Qc O-B Q A 





L 


L 


L L 


1 


L 


L 


L H 


2 


L 


L 


H L 


3 


L 


L 


H H 


4 


L 


H 


L L 


5 


L 


H 


L H 


6 


L 


H 


H L 


7 


L 


H 


H H 


8 


H 


L 


L L 


9 


H 


L 


L H 



schematics of inputs and outputs 



CLEAR/SET-TO-9 
FUNCTION TABLE 
(EACH COUNTER) 



INPUTS 


OUTPUTS 


CLEAR SET-TO-9 


°A Q B Qc Q D 


H L 
L H 
L L 


L L L L 
H L L H 
COUNT 



EQUIVALENT OF EACH INPUT 



V C C 



INPUT- 




INPUT 
CLOCK 
CLEAR, SET-TO-9 



R eq NOM 
3 Ml 
8kft 



TYPICAL OF ALL OUTPUTS 




V C C 



100 ft NOM 



OUTPUT 



H - high level, L - low level 



TENTATIVE DATA SHEET 
This document provides tentative information 
S-328 on a new Product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 



functional block diagram (each counter) 

(4. 12) 

SET-TO-9 



CLOCK 



CLEAR 



(3. 13) OUTPUT 

Qa 



(5.11) OUTPUT 

Qb 




(6, \0) OUTPUT 

Qc 



(7,9) OUTPUT 

Qd 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



. 7V 
5.5 V 



Supply voltage, Vcc < see Note 1 ) 

Input voltage «°rtni?i;°C 

Operating free-air temperature range: SN54490 Jo« ^ 

SN74490 ? Cto70 o C 

.... -65°Cto 150°C 



Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal 
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TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 



recommended operating conditions 





SN54490 


SN74490 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, IrjH 


-800 


-800 


M A 


Low-level output current, Iol 


16 


16 


mA 


Count frequency, f COU nt 


25 


25 


MHz 


Pulse width, t w 


Clock 


20 


20 


ns 


Clear or set-to-9 


20 


20 


Clear or set-to-9 inactive-state setup time, t^typ 


25 


25 


ns 


Operating free-air temperature, T/^ 


-55 125 


70 


°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS t 


MIN TYP* MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V|l Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


V CC = MIN, l ( = -12mA 


-1.5 


V 


Vqh High-level output voltage 


V CC = MIN, V| H = 2V, 
V| L = 0.8V, l OH = -800/iA 


2.4 3.4 


V 


Vol Low-level output voltage 


V CC = MIN. V| H = 2V, 
V| L = 0.8V lQL=16mA 


0.2 0.4 


V 


l| Input current at maximum input voltage 


V C C = MAX, V| = 5.5 V 


1 


mA 


l|H High-level input current 


Clear, set-to-9 


V CC = MAX. V| = 2.4 V 


40 


A>A 


Clock 


80 


1 1 L Low-level input current 


Clear, set-to-9 


V CC - MAX, V| = 0.4 V 


-1 


mA 


Clock 


-3.2 


'OS Short-circuit output current? 


V CC - MAX 


SN54490 


-20 -57 


mA 


SN 74490 


-18 -57 


ICC Supply current 


Vcc ** MAX, See Note 2 


45 70 


mA 



jFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 

♦All typical values are at Vqq - 5 V, - 25°C. 

8 Not more than one output should be shorted at a time. 

NOTE 2: l cc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 



switching characteristics, Vcc - 5 V, Ta = 25° C 



PARAMETER? 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'max 


Clock 


Qa 


CL"15pF, RL c 400n, 
See Figure 1 


25 35 


MHz 


l PLH 


Clock 


Qa 


12 20 


ns 


tPHL 


13 20 


tPLH 


Clock 


Qb.Qq 


24 39 


ns 


*PHL 


26 39 


*PLH 


Clock 


Qc 


32 54 


ns 


«PHL 


36 54 


M»HL 


Clear 


Any Q 


24 39 


ns 


«PLH 


Set-to-9 


O-A-O-D 


24 39 


ns 


tPHL 


Ob. Qc 


20 36 



^'max = maximum count frequency 
tpLH — propagation delay time, tow-to-high-level output 
'PHL s propagation delay time, high-to-low-levol output 
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TYPES SN54490, SN74490 
DUAL 4-BIT DECADE COUNTERS 



PARAMETER MEASUREMENT INFORMATION 



TEST 
POINT 



V C C 



FROM OUTPUT 
UNDER TEST ' 



R L 



(See Note C) 



(See Note B) 



LOAD CIRCUIT 



SETTO-9 
INPUT 



CLEAR 
INPUT 



CLOCK 
INPUT 



-/l.SV V 1.5 V 

-A A— 



OUTPUT Qb 



OUTPUT Qc 



OUTPUT Qq 



*Mtup 



„ i 

4. 1.5 V 
\ 



f4 'PHL 



1^1.5 V 



M H - «PLH 

I 



•letup 



M-W»(elocfc)'*t 



»| tpHL 



I 

/ 



|« » | 1 PLH -M«"U'« 
■ «« «n+1 



S« H— «PHL 



|4 H— <PHL 



vol 

tpnL -Me,lu '° 
at t„»4 



•PHL 
5 V 




tpLH-Me*u»> at t n »g 



!/-»- 
/isv 



M — tp HL -M«»sur« at t n +8 



|4 0|_ tpHL- Mw,IU,e »' W10 

V 0H 



vol 



VOLTAGE WAVEFORMS 

NOTES: A. Input pulses aro tupplied by a generator having the following characteristics: t r < 5 ns. tf < S ns. PRR - 1 MHz, duty cycle 
= 50%, Z out « 50 ohms. 

B. C|_ includes probe and jig capacitance 

C. All diodes are 1N916 or 1N3064. 



FIGURE 1 
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TTL 
MSI 



TYPES SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 



BULLETIN NO. DL-S 7412122, MARCH 1974 



Separate Read/Write Addressing Permits 
Simultaneous Reading and Writing 

Fast Access Times . . . Typically 20 ns 

Organized as 4 Words of 4 Bits 

Expandable to 1024 Words of n-Bits 

For Use as: 
Scratch-Pad Memory 
Buffer Storage between Processors 
Bit Storage in Fast Multiplication Designs 

3-State Outputs 

SN54LS170 and SN74LS170 Are Similar 
But Have Open-Collector Outputs 



SN54LS670 ... J OR W PACKAGE 
SN74LS670 ... J OR N PACKAGE 
(TOP VIEW) 



description 



DATA 
^CC D1 'W 



WHITE SELECT ENABLE 
A 



WRITE READ Q1 



D3 D4 R R R. 04 Q3 



D3 
■V 



™B "A >Q" ^ Q3, GND 
READ SELECT OUTPUTS 



positive logic: see description 



The SN54LS670 and SN74LS670 MSI 16-bit TTL register files incorporate the equivalent of 98 gates. The register file 
is organized as 4 words of '4 bits each and separate on-chip decoding is provided for addressing the four word locations 
to either write-in or retrieve data. This permits simultaneous writing into one location and reading from another word 
location. 

Four data inputs are available which are used to supply the 4-bit word to be stored. Location of the word is determined 
by the write-address inputs A and B in conjunction with a write-enable signal. Data applied at the inputs should be in its 
true form. That is, if a high-level signal is desired from the output, a high-level is applied at the data input for that 
particular bit location. The latch inputs are arranged so that new data will be accepted only if both internal address gate 
inputs are high. When this condition exists, data at the D input is transferred to the latch output. When the write-enable 
input, Gw. is high, the data inputs are inhibited and their levels can cause no change in the information stored in the 
internal latches. When the read-enable input, Gr. is high, the data outputs are inhibited and go into the high-impedance 
state. 

The individual address lines permit direct acquisition of data stored in any four of the latches. Four individual decoding 
gates are used to complete the address for reading a word. When the read address is made in conjunction with the 
read-enable signal, the word appears at the four outputs. 

This arrangement-data-entry addressing separate from data-read addressing and individual sense line-eliminates 
recovery times, permits simultaneous reading and writing, and is limited in speed only by the write time 
(27 nanoseconds typical) and the read time (24 nanoseconds typical). The register file has a nondestructive readout in 
that data is not lost when addressed. 

All inputs except read enable and write enable are buffered to lower the drive requirements to one Series 54LS/74LS 
standard load, and input-clamping diodes minimize switching transients to simplify system design. High-speed, 
double-ended AND-OR-INVERT gates are employed for the read-address function and have high-sink-current' 
three-state outputs. Up to 256 of these outputs may be wire-AND connected for increasing the capacity up to 1024 
words. Any number of these registers may be paralleled to provide n-bit word length. 

The SN54LS670 characterized for operation over the full military temperature range of -55°C to 125°C; the 
SN74LS670 is characterized for operation from 0°C to 70°C. 



TENTATIVE DATA SHEET 

This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 
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TYPES SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3 -STATE OUTPUTS 



logic 



WRITE FUNCTION TABLE (SEE NOTES A, B. AND C) 



READ FUNCTION TABLE (SEE NOTES A AND D) 



WRITE INPUTS 


WORD 


W B Wa 


Gyv 





1 


2 


3 


L L 


L 


Q = D 


Qo 


Qo 


Qo 


L H 


L 


Qo 


Q = D 


Qo 


Qo 


H L 


L 


Qo 


Qo 


Q-D 


Qo 


H H 


L 


Qo 


Qo 


Qo 


Q = D 


X X 


H 


Qo 


Qo 


Qo 


Qo 



READ INPUTS 


OUTPUTS 


Rb r A 


GR 


Q1 


02 


Q3 


Q4 


L L 


L 


W0B1 


W0B2 


W0B3 


W0B4 


L H 


L 


W1B1 


W1B2 


W1B3 


W1B4 


H L 


L 


W2B1 


W2B2 


W2B3 


W2B4 


H H 


L 


W3B1 


W3B2 


W3B3 


W3B4 


X X 


H 


Z 


Z 


Z 


Z 



NOTES: A. H » high level, L - low level, X » irrelevant, Z - high impedance toff) 

B. (Q = O) = The four selected internal flip flop outputs will assume tho states applied to the four external data inputs. 

C. Qo = th° lavel of Q before the indicated input conditions were established. 

D. W0B1 = The first bit of word 0. etc. 



functional block diagram 
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TYPES SN54LS670, SN74LS670 

4-BY-4 REGISTER FILES WITH 3 -STATE OUTPUTS 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



Vcc 



INPUT 



t 



Any O, R, or W: R oq = 20 k« NOM 



G n : 
Q W : 



R eq - 6.67 kSl NOM 
R oq - 10 kn NOM 



TYPICAL OF ALL OUTPUTS 



100 n 



vcc 




OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc te e Note 1) 7 v 

Input voltage ' 7 y 

Off-state output voltage ' " ' " 55 V 

Operating free-air temperature range: SN54LS670 -55°Cto125°C 

SN74LS670 0°Cto70°C 

Storage temperature range — 65°C to 150°C 

recommended operating conditions 





SN54LS670 


SN74LS670 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqq 


4.5 5 5.S 


4.75 5 5.25 


V 


High-level output current, IrjH 


-1 


-2.6 


mA 


Low-level output current, Iol 


4 


8 


mA 


Width of write-enable or read-enable pulse, t w 


25 


25 


ns 


Setup times, high- or low-level data 
(see Figure 2) 


Data input with respect to 
write enable, t^mp^) 


10 


10 


ns 


Write select with respect to 
write enable, tjetupfw) 


15 


15 


ns 


Hold times, high- or low-level data 
(see Note 2 and Figure 2) 


Data input with respect to 
write enable, th |o"(D) 


15 


15 


ns 


Write select with respect to 
write enable, t n0 | d ( W ) 


5 


5 


ns 


Latch time for new data, t| atcn (see Note 3) 


25 


25 


ns 


Operating free-air temperature range, T/\ 


-55 125 


70 


°c 



1 . Voltage values are with respect to network ground terminal. 

2. Write-select setup time will protect the data written Into the previous address. If protection of data In the previous address Is not 
required. t sotup ( W ) can be ignored as any address selection sustained for the final 30 ns of the write-enable pulse and during 
t hold(W) w '» >■«»*"« in data being written into that location. Depending on the duration of the input conditions, one or a number 
of previous addresses may have been written into. 

3. Latch time is tho time allowed for the internal output of the latch to assume the state of new data. See Figure 2. This is Important 
only when attempting to road from a location immediately after that location has received new data. 
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TYPES SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITION 




SN54LS870 


SN74LS670 


UNIT 


st 


MIN TYP* MAX 


MIN TYP* MAX 


V|n High-level input voltage 




2 


2 


V 


V| |_ Low-level input voltage 




0.7 


0.8 


V 


V| Input clamp voltage 


V C c°MIN, l| - -18 mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc-MIN, V| H -2V, 
V||_= V||_max 


'OH * _1 mA 


2.4 3.4 




V 


'OH " -2 - 6 mA 




2.4 3.1 


\/ — 1 AtAt.!aufll mitral* violtAftfl 
VQi_ uDWrloVQi viui|jut vuiioyv 


V CC "MiN, V|H-2V, 
V IL° v IL max 


IOL° 4m A 


0.25 0.4 


0.25 0.4 


V 


'OL •* 8 mA 




0.35 0.5 


Off-state output current, 
•OZH n j gn . (ov0 | VO |tage applied 


Vcc-MAX, V|H = 2V, V =2.7V 


20 


20 


fA 


Off-state output current, 
' 0ZL low-level voltage applied 


Vcc-MAX, V|H = 2V, V = 0.4V 


-20 


-20 


MA 


Input current at 
' ' maximum input voltage 


V C C " MAX, 
V|»7 V 


Any D, R, or W 


0.1 


0.1 


mA 


G W 


0.2 


0.2 


GR 


0.3 


0.3 


l|H High-level input current 


V CC = MAX, 
V| = 2.7 V 


Any D, R.orW 


20 


20 


uA 


G W 


40 


40 


Gr 


60 


60 


III. Low-level input current 


V C C " M AX 


Any D, R.orW 


-0.4 


-0.4 


mA 


Gw 


-0.8 


-0.8 


Gb 


-1.2 


-1.2 




Iqs Short-circuit output currentS 


V C C a MAX 


-6 -40 


-5 -42 


mA 


ICC Supply current 


Vqc ° MAX, See Note 4 


30 50 


30 50 


mA 



♦For condition. shown as MIN or MAX. use the appropriate value specified under rocommendod operating conditions. 

♦All typical values ere at Vgc * 5 v - T A " 25 c - 
§Not more than one output should be shorted at e time. 

NOTE T Maximum l CC i» 8«aranteed for the following worst-case conditions: 4.5 V i, applied to ell data input, and both enable inputs, atl 
eddress input, are grounded and all outputs are open. 



switching characteristics, Vcc = 5 V, Ta - 25° C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpLH 




Any Q 


C L =15pF, RL = 2kn, 
See Figures 1 and 2 


23 


40 


ns 


Read select 


25 


45 


tPHL 




tPLH 


Write enable 


Any Q 




26 4b 


ns 


Ci_=15pF, R|_=2kn, 


28 


50 


tPHL 








tPLH 


Data 


Any Q 


See Figures 1 and 3 


25 


45 


ns 




23 


40 


tPHL 










tZH 








15 3b 


ns 






C|_=5pF, R|_ = 2Wl, 
See Figures 1 and 4 


22 


40 


tZL 




Any Q 




Read enable 


30 


50 




»HZ 


ns 








16 


35 


tLZ 











>1tpLH s propagation dotay time, low-to-high-level output 
tPHL — propagation deloy time, high-to-low-lovel output 
tZH = output oneblo time to high level 
t ZL e output enable time to low lovol , 
t H2 = output disable time from high level 
t|_2 = output disable time from low level 
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TYPES SN54LS670. SN74LS670 

4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



TEST 
POINT 



FROM OUTPUT 
UNDER TEST 



<See Note A) 



NOTES: A. C|_ includoi proba and jig capacitance. 
B. All diodes are 1N916 or IN 3064. 



VCC 



5 wi j r 



(See Note B) 



LOAD CIRCUIT 
FIGURE 1 



WRITE-SELECT 
INPUT W A or W B 
(See Note A) 




— *l \* — 'setup(W) | 

| —*\ H — thold(W) 



DATA INPUT 
D1, D2, D3, or D4 
(See Note A) 



WRITE-ENABLE 
INPUT G W 



READ-SELECT 
INPUT R A or Rg 
(See Note B) 



OUTPUT 
Q1.Q2. Q3, orQ4 




VOLTAGE WAVEFORMS (SI AND S2 ARE CLOSED) 



High-level Input pulses at the select and data inputs are illustrated; however, times associated with low-level pulses are measured 
from the same referenco points. 

When measuring delay times from a read-select input, the read-enable input is low. 

Input waveforms are supplied by generators having the following characteristics: PRR < 2 MHz. Z_,. t * 50 « duty cycle < 50% 
t r < 15 ns. t r < 6 ns. 

FIGURE 2 
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TYPES SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 



DATA INPUT 
D1.D2. D3, or D4 



WRITE-ENABLE 
INPUT G W 



OUTPUT 

Q1, Q2, Q3,or Q4 




VOLTAGE WAVEFORM 1 (S1 AND S2 ARE CLOSED) 



DATA INPUT 
D1, D2, D3,or D4 



WRITE-ENABLE 
INPUT Gw 



OUTPUT 

Q1.Q2. Q3, orQ4 




OV 



VOLTAGE WAVEFORM 2 (S1 AND S2 ARE CLOSED) 

.ores- a e«h .««•* i. ^f,LT, E o. ««. o, -« ~» ~» - ~ *»» « «-»~ 

„. ir, rr ™f r.;pp,™":.or. r: B ... — »« « < - - »• — — « «■ 

t r < 1 5 ns, t r < 6 n$. 

FIGURE 3 




-4? 



WAVEFORM 1 
(Soe Noto A) 



WAVEFORM 2 
(See Noto A) 



h' L H SI and 

! 'S2 closed aisv 

J t=z^ vol 

}-lHZ-J0.5V0.6V 

V OH 

1 \JL_ * 1.5 V 

51 and 

52 closed 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE-STATE OUTPUTS 

NOTES: A.WeveforrnsTisforanoutputwith^^^ 

C* Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, Z out 50 Si. 



t r < 1 5 ns, t r < 6 ns. 



FIGURE 4 
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54/74 Family 
Beam-Lead TTL 
Circuits 



I 



\ 



I 



BEAM-LEAD 

LOW-POWER 
SCHOTTKY^ CHIPS 



TYPES BL54LS10, BL54LS76. BL54LS86. 
BL54LS136, BL54LS266. BL74LS10. BL74LS76, 
BL74LS86. BL74LS136, BL74LS266 

BULLETIN NO. OL-S 7412120. MARCH 1974 



• Silicon-Nitride-Sealed Junctions 

• Gold Beams 



• Available in Two Temperature Ranges: 
Series BL54LS . . . -55° C to 125°C 
Series BL74LS . . . 0°C to 70° C 



description 

Series BL54LS/BL74LS integrated circuit chips comprise a family of TTL designed for general purpose and 
high-reliability applications and feature low power with medium operating speed. These chips utilize beam-lead 
sealed-junction technology and may be combined to form more complex beam-lead assemblies. The chips when 
assembled exhibit characteristics comparable to the Series 54LS/74LS devices of the same type number. The list below 
shows only the additions to the list shown in The TTL Data Book for Design Engineers, CC-41 1. and the BL54LS10Y 
and BL74LS10Y for which the beam assignments were shown incorrectly in CC-41 1. 



DEVICE TYPES 



FUNCTION 



BL54LS10 BL74LS10 
BL54LS76 BL74LS76 
BL54LS86 BL74LS86 



Triple 3-lnput NAND Gates 

Dual J-K Negative-Edge Triggered Flip-Flops with Preset and Clear 

Quadruple 2- Input Exclusive-OR Gates 

BL54LS136 BL74LS1 36 Quadruple 2-lnput Exclusive-OR Gates with Open-Collector Outputs 
BL54LS266 BL74LS266 Quadruple 2-lnput Exclusive-NOR Gates with Open-Collector Outputs 

BEAM ASSIGNMENTS 



TYPICAL 
AVERAGE 
PROPAGATION 
DELAY TIME 

9.5 ns 
13 ns 
10 ns 
18 ns 
18 ns 



TYPICAL 
TOTAL 
POWER 
DISSIPATION 

6mW 
20 mW 
30.5 mW 
30.5 mW 
40 mW 



TYPE 


BL54LS10Y 


BL54LS76Y 


BL54LS86Y 


BL54LS136Y 


BL54LS266Y 


BL74LS10Y 


BL74LS76Y 


BL74LS86Y 


BL74LS136Y 


BL74LS266Y 


"^-^FORMAT 


50 


65 


45 


45 


45 


BEAM 










1 


1Y» 


NC 


1A 


1A 


1A 


2 


1A* 


1 CLEAR 


IB 


IB 


1B 


3 


v C c 


1J 


1Y 


1Y 


1Y 


4 


NC 


v C c 


2A 


2A 


2Y 


5 


1B' 


2 CLOCK 


2B 


2B 


2A 


6 


1C # 


NC 


2Y 


2Y 


2B 


7 


2A 


2 PRESET 


GND 


GND 


GND 


8 


2B 


2 CLEAR 


3Y 


3Y 


3A 


9 


2C 


2J 


3A 


3A 


38 


10 


2Y 


NC 


3B 


3B 


3Y 


11 


GND 


2Q 


4Y 


4Y 


4Y 


12 


NC 


NC 


4A 


4A 


4A 


13 


3Y 


2Q 


4B 


4B 


4B 


14 


3A 


2K 


VCC 


vcc 


vcc 


15 


3B 


GND 








16 


3C 


1Q 








17 




NC 








18 




1Q 








19 




NC 








20 




1K 








21 




1 CLOCK 








22 




1 PRESET 









NC— No Internal connection 
•Changes from previously published data. 

tlntearoted Schottky-Berrler diode-clamped transistor it patented by Texas Instruments, U5. Patent Number 3,463,975. 



PRELIMINARY DATA SHEET: 
Supplementary data may be 
published at a later date. 
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TYPES BL54LS10, BL54LS76, BL54LS86, BL54LS136. BL54LS266, 
BL74LS10, BL74LS76, BL74LS86, BL74LS136, BL74LS266 



MECHANICAL DATA FOR BEAM-LEAD CHIPS 



BEAM LEAD 
NITRIDE LtP 




FORMAT 45 



NOTES: a. Beam relative positions are identical on all four sides, 
b. All dimensions ere in inches. 



■H MHBB»*«M 




FORMAT 50 



NOTES: a. Beam relative positions are identical on all four sides, 
b. All dimensions are in inches. 




n 1 

12 Q" Q'° D 9 D> 



0.0043 



D 

7 

D 

6 

D 

5 

D 

4 

D 

3 

n 



_i 



"□»D"Dan 'tin" — x 
-it 1 -' 



0.002 NOM • 
0065 



'1 



FORMAT 65 



NOTES: a. Beam relative positions are identical on all four sides, 
b. All dimensions are in inches. 
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38510/MACH IV PROGRAM 

The Texas Instruments 38510/MACH IV Program includes a complete procurement document encompassing genera! 
specification MIL-M-38510 and Ml L-STD-883. The 38510/MACH IV Program is a realistic cost-effective supplement to 
JAN, offering 38510/883 screening for those device types not yet covered by JAN specifications or those JAN circuits 
without adequate availability. The 38510/MACH IV Program device types may be cross-referenced to JAN circuit 
types, class, package, and finish codes on pages S-376 through S-378. The 3851 0/MACH IV Program places major emphasis 
on designing and building quality and reliability into the device, realizing that no specif ication or screening procedure 
can substitute for inherent reliability. It is realized that irrespective of lot quality, there will always be some small 
percentage of devices that are subject to early failure ("infant mortality"!. The 38510/MACH IV screening will 
reduce these early failures and serve to demonstrate with a high degree of statistical confidence that the required 
levels of quality and reliability have in fact been built into the device. The program is backed up by factory and 
distributor stocking programs on standard 38510/MACH IV Class B (SNC) devices, allowing quick delivery on most 
popular device types. 

The 38510/MACH IV Program establishes the following reliability screening levels. 



CLASS 



NUMBER 



ESTIMATED FAILURE RATE* 



Class C SNM54XX 0.010 - 0,020% per 1000 hours 

Industrial Hi Rel SNA54XX 0.007 - 0.020% per 1000 hours 

Class B SNC54XX 0.004 - 0.008% per 1000 hours 

Class A SNH54XX 0.002 - 0.005% per 1000 hours 

*Not guaranteed 

Each reliability screening level is tested to the following method of MIL-STD-883 test methods and procedures. 



TEST METHOD 



CLASS C 
SNM 



INDUSTRIAL HI-REL 
SNA 



CLASS B 
SNC 



CLASS A 
SNH 



Precap Visual, 2010.1 


Cond B 


Tl Defined 


Cond B 


Cond A 


Stab. Bake, 1008 


100% 


100% 


100% 


100% 


Temp. Cycle, 1010 


100% 


100% 


100% 


100% 


Centrifuge, 2001 


100% 


100% 


100% 


100% 


Fine Leak, 1014 


100% 


Sample 


100% 


100% 


Gross Leak, CI, 1014 


100% 


Sample 


100% 


100% 


Pre-Burn In Data, 25°C, DC 








100% 


Burn-In, 1015 




168 hours 


1 68 hours 


240 hours 


Post-Burn In Data, 25°C, DC 








100% 


X-Ray, 2012 








100% 



The 38510/MACH IV Program also offers an aid to specification writing by providing a base 38510 and 883 document, 
whereby special device program specifications may be written invoking any additional testing options unique to a 
specific program. The 38510/MACH IV specification is organized and written per MlL-STD-100 to allow its use as a 
program s specification by merely adding the user's company name and drawing number, as well as any required 
additions or deletions necessary to meet the specific program goals. 
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38510/MACH IV PROGRAM 

1.0 SCOPE 

1.1 This specification establishes standards for materials, workmanship, performance 
capabilities, identification and processing of high-reliability bipolar monolithic integrated 
circuits. 

1.2 Intent 

The intent of this document is such as to recognize that quality and reliability are built into, 
not tested into, a product. There is no specification or screening procedure that can 
substitute for inherent, built-in reliability. However, it must be realized that irrespective of 
lot quality, there will always be some small percentage of devices that are subject to early 
failure (infant mortality). A well engineered screening procedure will eliminate most, if not 
all, of these early failures. Secondly, the screening and acceptance testing described herein 
will also serve to demonstrate, with a high degree of statistical confidence, that the required 
levels of quality and reliability have, in fact, been built into the product. 



2.0 APPLICABLE DOCUMENTS 

2.1 The following specifications and standards, of the issue in effect on the date of invitation 
for bids or request for proposal, form a part of this specification to the extent specified 
herein: 

2.2 Specifications 



Military/NASA 

MIL-M-55565 Microcircuits, Packaging of 

MIL-M-38510 Microcircuits devices, general specification for 

NASA 85M03766 Microcircuit, Monolithic Silicon TTL Family 

of Devices, Specification Control Drawing for 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 501? • DALLAS. TEXAS 75222 



1 



38510/MACH IV PROCUREMENT SPECIFICATION 



2.3 Standards 

Military/NASA 

Ml L-STD-105 Sampling Procedures and Tables for 

Inspection by Attributes 

Ml L-STD-883 Test Methods and Procedures for 

Microelectronics 

Ml L-STD-790 Reliability Assurance Program for 

Electronic Parts Specif ication 

Ml L-STD-1276 Leads, Weldable, for Electronic 

Components Parts 

Ml L-STD-1313 Microelectronics Terms and Definitions 

MSFC-STD-355 Radiographic Inspection Standard for 

Electronic Parts 

Detail Specifications 

SNXXXX Detail Specification for a Particular 

Part Type (e.g.. Manufacturer's 
Data Sheet) 



2.4 Precedence of Documents 

For the purpose of interpretation, in case of any conflicts, the following order of 
precedence shall apply: 

a) Purchase Order —The purchase order shall have 

precedence over any referenced 
specification. 

b) Detail Specification —The detail specification shall have 

precedence over this specification 
and other referenced specifications. 

c) This Specification —This specification shall have 

precedence over all referenced 
specifications. 

d) Referenced —Referenced Specifications shall apply 
Specifications to the extent specified herein. 

2.5 Federal and/or military specifications and standards required shall be obtained from the 
usual government sources. 
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3.0 GENERAL REQUIREMENTS 

The individual item requirements shall be as specified herein and in accordance with the 
applicable detail specification. In the event of any conflict between the requirements of this 
specification and the detail specification, the latter shall govern. The static and dynamic 
electrical performance requirements of the integrated circuits plus absolute maximum 
ratings and test methods shall be as specified in the detail specifications. 

3.1.1 Definitions 



a) 


LTPD 


Lot Tolerance Percent Defective shall be as 






defined by MIL-M-38510. 


b) 


X 


Lambda, stated in percent per 1000 hours as 






defined by MIL-M-38510. 





MRN 


Minimum reject number as defined by MIL-M-38510. 


d) 


Production 


For the purpose of this specification, a production 




Lot 


lot shall be defined per MIL-M-38510. 


e) 


Inspection 


An inspection lot shall be as defined in 




Lot 


MIL-M-38510. 


f) 


C 


Acceptance number as defined by MIL-M-38510. 



3.1 .2 Terms and Definitions 

Terms and definitions shall be as defined in MIL-STD-1313. 

3.1.3 Classification of Requirements 

The requirements for the integrated circuits are classified herein as follows: 



Requirement Paragraph 

Process Conditioning, Testing and Screening 3.2 

Qualification 3.3 

Design and Construction 3.4 



Texas Instruments s-349 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



38510/MACH IV PROCUREMENT SPECIFICATION 



Marking of Integrated Circuits 3.5 

Product Assurance 3.6 

Workmanship 3.7 

Performance Capabilities 3.8 

Quality and Reliability Assurance Program Plan 3.9 

3.2 Process Conditioning, Testing and Screening 

Four levels of screening and quality assurance for integrated circuits are provided for in this 
specification. Process conditioning, testing and screening shall be as specified in 4.3 and the 
applicable figure for the appropriate quality assurance level stated on the purchase order and 
defined as follows: 

Screening Part Number Applicable Process 

Level Prefix Flow Chart 

38510/883A SNH (Level IV) Figure 4 

38510/883B SNC (Level III) Figure 3 

38510/883C SNM (Level I) Figure 1 

Industrial High Reliability SNA (Level II) Figure 2 

3.3 Qualification 

Vendor qualification for delivery of integrated circuits to this specification shall be as 
specified in paragraph 4.2. 

3.4 Design and Construction 

Integrated circuit design and construction shall be in accordance with the requirements 
specified herein and in the applicable detail specification. 

3.4.1 Topography 

Integrated circuits furnished under this specification shall have topography information 
available for review by procuring activity. The information made available shall provide 
sufficient data for thorough circuit design, application, performance, and failure analysis 
studies. 

3.4.1 .1 Monolithic Die Topography 

An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times 
the die (chip) size showing the topography of elements formed on the silicon monolithic die 
shall be available for review. This shall be identified with the specific detail integrated circuit 
part-type in which it is used and the applicable detail specification. 
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3.4.1.2 Die Intraconnection Pattern 

An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times 
the die (chip) size showing the specific intraconnection pattern utilized to intraconnect the 
elements in the circuit. This shall be in the same scale as the die topography 3.4.1.1 so that 
the elements utilized and those not being used can easily be determined. 

3.4.2 Materials 

Materials shall be inherently non-nutrient to fungus and shall not blister, crack, outgas, 
soften, flow or exhibit other immediate or latent defects that adversely affect storage, 
operation or environmental capabilities of integrated circuits. 

3.4.2.1 Material Selection 

Materials selected for use in the construction of the integrated circuits shall be chosen for 
maximum suitability for the application. This shall include consideration of the best balance 
for: 

a) Electrical performance 

b) Thermal compatibility and conductivity 

c) Chemical stability including resistance to deleterious interactions with other 
materials 

d) Metallurgical stability with respect to adjacent materials and change in crystal 
configuration 

e) Maximum stability with regard to continued uniform performance through the 
specified environmental conditions and life. 

3.4.2.2 Foreign Materials 

No lacquer, grease, paste, desiccant or other similar foreign encapsulant or coating material 
shall be included in the circuit enclosure nor applied to any part of the internal circuit 
assembly. 

3.4.3 Mechanical 
3.4.3.1 Case 

Each integrated circuit shall be securely mounted and hermetically sealed within a case 
designed and constructed to conform to the outline and physical dimensions shown in the 
detailed specification. External surfaces of the integrated circuit case shall be unpainted 
except for markings. 
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3.4.3.2 Interconnections 

Interconnections within the integrated circuit case shall be minimized and there shall 
be no wire crossovers. Circuit intraconnections by means of wire jumpers shall not be 
used. (See Note 6.2) 

3.4.3.3 Leads 

Lead material, construction, and outline shall be as specified on the detail specification and 
shall be capable of meeting the solderability test of MIL-STD-883, Method 2003. (See 
note 6.4). 

3.4.3.3.1 Lead Size 

Lead outline and dimensions shall be as specified in the detail specification. 

3.4.3.3.2 Lead Surface Condition 

Leads shall be free of the following defects over their entire length when inspected under a 
minimum of 4X magnification: 

a) Foreign materials adhering to the leads such as paint, film, deposits and dust. 
Where adherence of such foreign materials is in question, leads may be subjected 
to a clean, contaminant-free (e.g., oil, dust, etc.), filtered air stream (suction or 
expulsion) of 88 feet per second maximum, or a wash/rinse as necessary and 
reinspected. 

b) Nicks, cuts, scratches or other surface defacing defects which expose the base 
metal. 

3.4.3.3.3 Lead Straightness 

Leads shall be aligned within a 0.050-inch diameter, 0.050-inch length cylinder concentric 
to the point of lead emergence from the case and the X-axis (the axis parallel to the lead 
axis). Along the remaining lead length, there shall be no unspecified bend whose radius is 
less than 0.10 inch and no twist whose angle is greater than 30° (ribbon leads, only). 

3.4.3.3.4 Preformed Leads 

Preformed leads, when specified, shall be in accordance with the detail specification. The 
part number of the integrated circuit shall remain as specified in the applicable detail 
specification or purchase order, the applicable suffix designation shall appear on the 
purchase order but shall not be marked on the device. 
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3.4.3.3.5 Carriers {Mech-Pak Carrier) 

Carrier-matrix assemblies consisting of individually mounted integrated circuits shall be 
furnished when so specified by purchase order. The individual carriers shall have provisions 
for use with automatic test equipment contacts. Devices supplied "clipped-out" of the 
Mech-Pak Carrier shall be supplied in the Barnes Carrier type 029-188 or equivalent. 
(Applicable to Flat Packs only.) 

3.5 Marking of Integrated Circuits 

3.5.1 Legibility 

All marking shall be permanent in nature and remain legible when subjected to specified 
operating, storage, and environmental requirements. All markings shall be insoluble in 
standard solvents such as trichlorethylene, water and xylene. 

3.5.2 Marking Details 

Marking of the integrated circuits shall be located as follows unless otherwise specified in 
the detail specification: 

a) TO-99, TO-100,and similar "can" cases shall be marked on the top of the case. 
Where space limitations exist, the side of the case may be used. 

b) Flat Packs shall be marked on the top of the case. Where space limitation exists, 
the bottom of the package may be utilized as necessary. As a minimum the top of 
the package shall show the manufacturer's identification mark or symbol, the 
device part number, date code, and pin 1 orientation mark (where applicable). 

c) Dual-in-line plug-in packages shall be marked in the same manner as flat packs. 

3.5.3 Required Device Marking 

a) Index point indicating the starting point for numbering of leads shall be as 
indicated in the detail specification. The indexing point may be a tab, color dot, 
or other suitable indicator. 

b) Manufacturer's identification mark or symbol. 

c) An alpha-numeric lot date code indicating the week of initial submission for 
screening or inspection. The date code shall be as follows: 

1) EIA four-digit date code, the first two numbers shall be the last two 

digits of the year, the last two numbers shall indicate the calendar 
week. 
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2) A Gothic letter which identifies separate lots of the same device type 

processed within the same calendar week. (If no more than one lot is 
processed through screening or inspection in a given calendar week, the 
Gothic letter may be omitted.) 

d) Manufacturer's part number defining circuit type and applicable MACH IV screen- 
ing level and MIL-M-38510 product assurance level as defined in paragraph 3.2. 

e) Individual device serial number is required for- Level IV (SNH). 

f) A dot to indicate acceptance by Radiographic inspection 
NOTE: 

When a color dot is used to identify pin one, the radiographic inspection 
acceptance dot shall be placed on the bottom of the package. 

3.6 Product Assurance 

The manufacturer shall establish and maintain a reliability assurance program that complies 
with the basic intent of MIL-STO-790. Furthermore, it is intended that each integrated 
circuit delivered shall be free of any defect in design, material, manufacturing process, 
testing and handling, which would degrade or otherwise limit its performance when used 
within the specified limits. 

3.6.1 Visual and Mechanical Examination 

Integrated circuits shall be examined to verify that material, design, construction, physical 
dimensions, marking and workmanship are in accordance with the specified acceptance 
criteria. 

3.6.2 Test Equipment 

The manufacturer shall prepare and maintain a current list, by name and drawing number or 
other unique identification, of test equipment used in the manufacturing and testing of 
devices submitted for acceptance inspection under this specification. This list shall be made 
available to the procuring activity representative upon request. 

3.6.3 Process Controls 

Each integrated circuit shall be constructed by manufacturing processes which are under the 
surveillance of the manufacturer's Quality Control department. The processes shall be 
monitored and controlled by use of statistical techniques in accordance with published 
specifications and procedures. The manufacturer shall prepare and maintain suitable 
documentation (such as quality control manuals, inspection instructions, control charts, 
etc.) covering all phases of incoming part and material inspection and in-process inspections 
required to assure that product quality meets the requirements of this specification. The 
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procuring activity may verify, with the permission of and in the company of the 
manufacturer's designated representative, that suitable documentation exists and is being 
applied. Information designated as proprietary by the manufacturer will be made available 
to the procuring activity or its representative only with the written permission of the 
manufacturer. 

Process control is recognized as being vital to the concept of "built-in" quality. Appendix A 
defines an acceptable process-control system. Devices delivered to this specification shall be 
manufactured in a controlled system similar to that set forth in Appendix A. The process 
control program shall include a scanning electron microscope (SEM) monitor program for 
evaluating the metal integrity over oxide step and oxide step contour. The SEM analysis will 
be defined in a Quality & Reliability Assurance document. 

3.6.4 Production Changes 

The manufacturer shall advise the procuring, activity of the time at which any major 
change(s) in production or QC methods or documentation become effective during the 
period of device production for delivery against any given purchase order referencing this 
specification. 

3.7 Workmanship 

Integrated circuits shall be manufactured and processed in a careful and workmanlike 
manner, in accordance with the production processes, workmanship instructions, inspection 
and test procedures, and training aids prepared by the manufacturer in fulfillment of the 
reliability assurance program established by paragraph 3.6. 

3.7.1 Personnel Certification 

The manufacturer shall be responsible for training, testing and certification of personnel 
involved in producing integrated circuits. Training shall be commensurate and consistent 
with the requirements of this specification and in conformance to the basic intent of 
MIL-STD-790. Training aids in the form of satisfactory criteria shall be available for 
operator and inspector review at any time. 

3.7.2 Personnel Evaluation 

The supplier shall maintain a continuous evaluation of the proficiency of personnel 
concerned with production and inspection. Retraining of an operator or inspector shall be 
required when this evaluation establishes that a degree of proficiency necessary to meet the 
requirements of this specificaiton is not being exercised. 

3.7.3 Rework Provisions 
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3.7.3.1 Rework 

All rework on micorcircuits manufactured under this specification shall be accomplished in 
accordance with paragraph 3.7.1 of MIL-M-38510 as defined herein. 

3.7.3.2 Rebonding 

Rebonding shall be in accordance with MIL-M-38510, with the total number of rebond 
attempts per microcircuit limited to a maximum of 10 percent of the total number of bonds 
in the microcircuit. The 10 percent limit on rebonds may be interpreted as the nearest 
whole number to the 10 percent value. A bond shall be defined as a wire to post or wire to 
pad bond (i.e., for a 14-lead wire-bonded package there are 28 bonds). Bond-offs required to 
clear the bonder after an unsuccessful first bond attempt need not be considered as rebonds 
provided they can be identified as bond-offs by being made physically off the plated post or 
if they contain a non-typical number of wedge marks. The initial bond attempt need not be 
visible. A replacement of one wire bonded at one end of an unsuccessful bond attempt at 
one end of the wire counts as one rebond; a replacement of a wire bonded at both ends 
counts as two rebonds. A ball bond on top of a ball bond is not permissible. No more than 
one rebond attempt shall be permitted at any pad or post and no rebonds shall be made 
'where pad metallization has been lifted. 

3.8 Performance Capabilities 

The integrated circuits delivered to this specification shall be designed to be capable 
of meeting the environmental requirements specified in Table II. The manufacturer 
need not perform these tests specifically for the contract or specification, but shall 
provide data which demonstrates the ability of the integrated circuits to pass the 
environmental tests. The data shall have been generated on devices from the same 
generic family as the circuits being supplied to this specification, and the package 
configuration shall be the same as for the delivered parts (i.e., Flat Pack, TO-100, etc.). 



3.9 Quality and Reliability Assurance Program Plan 

The manufacturer shall establish and implement a Quality and Reliability Assurance 
Program Plan that meets the intent of MIL-M-38510, Appendix A. Submission of the 
program plan to the procuring activity shall not be a requirement of this specification, 
however, the program plan shall be maintained by the manufacturer and shall be avail- 
able for review by the procuring activity. 
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4.0 



QUALITY ASSURANCE PROVISIONS 



4.1 



Responsibility for Inspection 



Unless otherwise specified in the contract or purchase order, the manufacturer is responsible 
for the performance of all inspection requirements specified herein. Except as otherwise 
specified, the manufacturer may utilize his own facilities or any commercial laboratory 
acceptable to the procuring activity. The procuring activity may, at its discretion, perform 
any of the inspections set forth in the specification where such inspections are deemed 
necessary to assure supplies and services conform to prescribed requirements. 



4.1 .1 Inspection and Testing Procedures Coverage 

inspection and testing processes and procedures prepared in fulfillment of the reliability 
assurance program established per paragraph 3.6 shall be prescribed by clear, complete and 
current instructions. These instructions shall assure inspection and test of materials, work in 
process and completed integrated circuits as required by this specification. In addition, 
criteria for approval and rejection of materials and integrated circuits shall be included. 

4.1 .2 Inspection at Point of Delivery 



The procuring activity may, at its discretion, reinspect any or all of the delivered parts. 
(Excluding Group B destructive samples as defined by MIL-STD-883). All parts, found to be 
defective and/or lacking specified documentation (such as test documentation) may be 
returned to the manufacturer at the manufacturer's expense. 



4.1.3 Inspection Records 

The manufacturer shall maintain a reliability data and records library. This library shall have 
on file, for review by the procuring activity, records of examination, qualification test 
results, variables data (when required) and all other pertinent data generated on devices 
manufactured to this specification. 

4. 1 .4 Control of Procurement Sources 



The manufacturer shall be responsible for assuring that all supplies and services conform to 
this specification, the detail specification and the manufacturer's procurement requirements. 
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4.1.4.1 Manufacturer's Receiving Inspection 

Purchased supplies shall be subjected to inspection after receipt as necessary to ensure 
conformance to contract requirements. In selecting sampling plans, consideration shall be 
given to the controls exercised by the procurement source and evidence of sustained quality 
conformance. 

4.1.4.2 The manufacturer shall provide procedures for withholding from use all incoming supplies 
pending completion of required tests or receipt of necessary certification or test records and 
their evaluation. 

4.1.4.3 The manufacturer shall initiate corrective action with the procurement source depending 
upon the nature and frequency of receipt of nonconforming supplies. 

4. 1 .5 Procuring Activity Quality Assurance Representative 

The procuring activity, may, at its discretion, place quality assurance representatives in the 
manufacturer's plant as deemed necessary to assure conformance to contract requirements 
in any non-proprietary phase of design, fabrication, processing, inspection, testing, and 
reliability of the integrated circuits being produced. The manufacturer shall provide 
reasonable facilities and assistance for the safety and convenience of such personnel in the 
performance of their duties. Inspection and test procedures shall be made available for 
review by the quality assurance representative. 

4.2 Qualification and Quality Conformance Inspection 

4.2.1 Qualification 

Manufacturer's qualification shall be based on compliance with the established reliability 
test program requirements of paragraph 4.2.1.1 herein. The manufacturer may, at his 
discretion, substitute the qualification test plan of paragraph 4.2.1.2 in order to establish 
initial qualification. However, the substitution of paragraph 4.2.1.2 does not relieve the 
manufacturer from the responsibility of establishing an in-house reliability evaluation 
program as defined by paragraph 4.2.1.1. 

4.2.1 .1 Established Reliability Test Program 

The manufacturer shall have an established and well defined in-house reliability program. 
This program shall be so designed as to demonstrate that the manufacturer's product is 
capable of meeting, as a minimum, the environmental and minimum life requirements listed 
in Table I herein. The reliability program may be modeled after the test procedure of 
Table I or it may take the form of a step-stress testing program similar to that defined by 
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Ml L-STD-883, Method 5006. The program shall be on-going in nature; that is, at specified 
intervals the manufacturer shall randomly select product that is representative of current 
production techniques, and subject the devices to the specified tests. Sampling shall be done 
on each generic family. 

4.2.1 .2 Qualification Test Program 

In lieu of meeting the requirements of 4.2.1 .1 , the manufacturer may establish qualification 
by performing an initial, one-time qualification test in accordance with Table I herein. 
Qualification testing shall be performed on each generic family supplied to this 
specification. Upon successful completion of the qualification program, the manufacturer 
shall remain qualified for a period not to exceed 12 calendar months. Continued 
qualification shall then be based on compliance with the requirements of paragraph 4.2.1.1. 

4.2.1 .3 Procedures and Definitions 

4.2.1.3.1 Sampling Procedure 

Device selection for the qualification procedure of 4.2.1.1 or 4.2.1.2 shall be based on a 
random sampling technique. Linear sample shall be obtained from one generic family. 
Digital testing shall be done on a mixture of device types that adequately represent the 
entire generic family. The following is a recommended mix ratio: 

Gates 65% of total sample 

Flip-Flops 25% of total sample 

MSI 10% of total sample 

4.2.1.3.2 Generic Family 

Electrically and structurally similar devices shall be said to comprise a generic family (e.g., 
TTL) if they meet the following criteria: 

a) Are designed with the same basic circuit-element configuration such as 
TTL, DTL, ECL, or Linear, and differ only in the number or 
complexity of specified circuits which they contain. 

b) Are designed for the same supply, bias and signal voltage, and for 
input/output capability with each other under an established set of 
loading rules. 

c) Are enclosed in housings (packages) of the same basic construction 
(e.g., hermetically sealed flat packages, dual-in-line ceramic, dual-in-line 
plastic) and outline, differing only in the number of active housing 
terminals included and/or utilized. 
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4.2.2 Quality Conformance Inspection (Groups B and C per Table II) 

a) When specifically called out and funded on the purchase order or contract, the 
manufacturer shall perform the quality conformance inspections (Group B and/or 
Group C) on a lot-by-lot basis. 

b) When specifically called out and funded on the purchase order or contract, the 
manufacturer shall provide quality conformance inspection and generic data from 
the previous quarterly test results. 

4.2.2.1 Lot Acceptance Sampling 

Statistical sampling for quality conformance inspections shall be in accordance with 
Ml L-M-38510 Table B1. 

Group B samples except bond strength samples shall be selected from sublots that have 
successfully completed all of the 100% processing steps specified on the applicable process 
flow chart. 

4.2.2.2 Resubmission of Failed Lots 

When any lot submitted for quality conformance inspection fails any subgroup requirement, 
it may be resubmitted a maximum of one time for that particular subgroup. One additional 
submission is permitted, provided an analysis is performed to determine the failure 
mechanism for each reject device in the subgroup, and that it is determined that the failures 
are due to one of the following: 

a) Testing error resulting in electrical damage to devices 

b) A defect that can effectively be removed by rescreening the lot 

c) Random defects which do not reflect poor basic device designs or poor 
workmanship. 

4.2.2.3 Early Shipments 

When quality conformance inspection is being performed for a specific contract or purchase 
order, the accepted Group A devices that are awaiting shipment pending successful 
completion of Group B and/or Group C, shall be stored in the 38510/MACH IV bonded 
locker. Under no circumstances shall such parts be shipped prior to the successful 
completion of the Group B tests. 

4.2.2.4 Groups B and C Test Data 

All lot-by-lot data generated by Group B and/or Group C testing shall accompany the initial 
shipment of devices. This data shall consist, at a minimum, of the following: 

a) Attributes data for Group B. Endpoints for the subgroups are visual per 

the applicable Ml L-STD-883 test method. 
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b) Attributes data for Group C subgroups 1, 2, 4 and 5. Endpoints for 

these subgroups shall be "critical electrical parameters" only. 

4.2.2.5 Procedure in Case of Test Equipment Failure or Operator Error 

Where an integrated circuit is believed to have failed as a result of faulty test equipment or 
operator error, the failure shall be entered in the test record which shall be retained for 
review along with a complete explanation verifying why the failure is believed to be invalid. 
If it is determined that the failure is invalid, a replacement integrated circuit from the same 
inspection lot may be added to the sample. The replacement integrated circuit shall be 
subjected to all those tests to which the discarded integrated circuit was submitted prior to 
its failure, and any remaining specified test to which the discarded integrated circuit was not 
subjected prior to its failure. 

4.3 Quality Assurance Processing, Methods and Procedures 

This section establishes the test methods and conditions to be used for the 100% processing 
(screening) requirements specified by the applicable process flow chart. 

4.3.1 Precap Visual Inspection 

Each microcircuit shall be required to pass the appropriate precap visual inspection defined 
as follows. Precap Lot Acceptance shall be per paragraph 4.6. 

4.3.1.1 Level II devices shall be visually inspected in accordance with the criteria listed in 
Section 6.1.2 of this specification. Inspection procedures and equipment requirements shall 
be as defined in MIL-STD-883. 

4.3.1.2 3851 0C (Level I) and 3851 OB (Level III) devices shall be visually inspected in accordance 
with MIL-STD-883, Method 2010.1, Condition B (See Note 6.1.1). 

4.3.1.3 38510A (Level IV) devices (designated for NASA type applications) shall be visually 
inspected in accordance with the NASA approved precap requirements of NASA 
specification 85M03766 for digital! circuits. 

4.3.1.4 Complex MSI and LSI circuits as defined in Table III maybe precap inspected per 
Note 6.1.2 in lieu of precap 2010.1, Condition A, paragraph 4.3.1.3, or 2010.1, 
Condition B, paragraph 4.3.1.2. 

4.3.2 Stabilization Bake 

The purpose of this test is to determine the effect on microelectronic devices of baking at 
elevated temperatures without electrical stress applied. Test shall be performed in 
accordance with MIL-STD-883, Method 1008, Condition C. 



Texas Instruments s-363 

INCORPORATED 
POST OPPICE BOX 5012 • DALLAS. TEXAS 7S222 



38510/MACH IV PROCUREMENT SPECIFICATION 



4.3.3 Thermal Shock 

The purpose of this test is to determine the resistance of the device to sudden exposure to 
extreme changes in temperature. Test shall be performed' in accordance with MIL-STD-883, 
Method 1011, Condition A. 

4.3.4 Temperature Cycle 

This test is conducted for the purpose of determining the resistance of a part to exposures at 
extremes of high and low temperatures, and to the effect of alternate exposures to these 
extremes, such as would be experienced when equipment or parts are transferred to and 
from heated shelters in arctic areas. Test shall be performed in accordance with 
MIL-STD-883, Method 1010, Condition C, minimum of 10 cycles. 

4.3.5 Mechanical Shock 

The shock test is intended to determine the suitability of the devices for use in electronic 
equipment which may be subjected to moderate severe shocks as a result of suddenly 
applied forces or abrupt changes in motion produced by rough handling, transportation, or 
field operation. Test shall be performed in accordance with MIL-STD-883, Method 2002, 
Condition B, five blows minimum. 

4.3.6 Centrifuge (Constant Acceleration) 

The centrifuge test is used to determine the effects on microelectronics devices of a 
centrifugal force. This test is designed to indicate structural and mechanical weaknesses not 
necessarily detected in shock and vibration tests. Test shall be performed in accordance with 
MIL-STD-883, Method 2001, Condition E. 

4.3.7 Fine Leak Test 

Each integrated circuit for 38510C (Level I), 38510B (Level III), and 38510A (Level IV) 
screens shall be subject to a fine leak test in accordance with paragraph 4.3.7.1 or 4.3.7.2. 
The method shall be optional providing it is consistent with and capable of detecting the 
specified leak rate of the applicable process flow chart. Level II devices will be sample tested 
to a 1% AQL. 

4.3.7.1 Helium Leak Test 

Helium leak test shall be performed in accordance with MIL-STD-883, Method 1014, 
Condition A. Helium bomb pressure shall be 30 psig maximum, bomb time shall be 4 hours 
minimum. 
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4.3.7.2 Radiflo Leak Test 

Radiflo leak test shall be performed in accordance with MIL-STD-883, Method 1014, 
Condition B. Krypton 85 bomb pressure and dwell time are a function of the radioactivity 
level and shall be selected so as to conform to the equations given in Condition B. 

4.3.8 Gross-Leak Test 

Each integrated circuit for 38510C (Level I), 38510B (Level III), and 3851 OA (Level IV) 
screens shall be subjected to the appropriate gross-leak test of paragraphs 4.3.8.1 or 4.3.8.2 
or an approved equivalent. The manufacturer may, at his option, perform gross-leak testing 
after the Set I Electrical Tests of paragraph 4.3.9. Level II devices will be sample tested to a 
1% AQL. 

4.3.8.1 When specifically called out and funded on the purchase order or contract, units will be 
bombed 4 hours minimum at 30 psi in FC-78. Units will then be immersed in FC-40 or 
equivalent at +125°C ± 5°C for 20 seconds minimum and observed for one large bubble or a 
continuous stream of small bubbles, MIL-STD-883, Method 1014, Condition C, Step 2. 

4.3.8.2 Units will be immersed in FC-40 or equivalent at +125°C ± 5°C for 20 seconds minimum 
and observed for one large bubble or a continuous stream of small bubbles, MIL-STD-883, 
Method 1014, Condition C, Step 1. 

4.3.9 Final Electrical Test (Set I) 

Each integrated circuit shall be required to pass the electrical requirements of Subgroup 1 of 
the detail specification. The manufacturer shall also perform such additional testing 
necessary to assure the parts will meet the temperature extreme limits. In addition, Level IV 
(SNH) parts shall have critical 25°C dc electrical parameters read and recorded by serial 
number. 

When specifically called out and funded on the purchase order or contract, the 
manufacturer shall perform subgroups 2, 3, and 4 of paragraph 4.4 in accordance with 
Method 5004 of Ml L-STD-883, Notice 3. 

4.3.10 Burn-In 

The burn-in screen is performed for the purpose of eliminating marginal devices and 
early-life failures evidenced as time and stress dependent. Test shall be in accordance with 
MIL-STD-883, Method 1015, Condition A, D, or E at 125 ± 5°C for digital circuits and 
Conditions A, B, C, or D for linear circuits. The bias shall be removed from the devices prior 
to their return to 25° C. (See note 6.3) 

4.3.1 1 Final Electrical Test (Set II) 

Each integrated circuit shall be required to pass the electrical requirements of the detail 
specifications. The following tests shall be performed as a minimum: dc parameters at 
maximum and minimum rated temperatures, and switching parameters at 25°C. In addition, 
prior to dc testing at minimum and maximum rated temperature, each Level IV (SNH) part 
shall have critical 25° C dc electrical parameters read and recorded by serial number and shall 
pass the following delta requirements. 

PARAMETER DELTA LIMIT 

Vol ±10% of detail specification limit 

Vqh ±10% of detail specification limit 

1 1 1_ ±10% of detail specification limit 

l )H ±10% of detail specification limit 

One copy of the pre-burn-in and post-burn-in recorded data with delta calculations shall be 
shipped with each lot. The manufacturer may, when deemed necessary, elect to perform 
additional electrical testing over and above the requirements stated herein. 
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4.3.12 Radiographic Insepction (X-ray) 

Test shall be performed in accordance with MIL-STD-883, Method 2012, the integrated 
circuit shall be required to pass a radiographic inspection to these requirements. In addition, 
the acceptance criteria shall meet, as a minimum, the requirements of NASA 
MSFC-STD-355 except delete voiding criteria. X-ray may be performed at any point after 
serialization at the manufacturer's option. 

4.3.13 External Visual Inspection 

The purpose of this examination is to verify that materials, construction, marking, and 
general workmanship are as specified. Examination shall be in accordance with 
MIL-STD-883, Method 2009. 

4.4 Group A Conformance 

Group A conformance shall consist of the electrical parameters in the manufacturer's data 
sheet. If an inspection lot is made up of a collection of sublots, each sublot shall conform to 
Group A, as specified. 



SUBGROUP 



Subgroup 1 
25°C. dc 

Subgroup 2 

High Temperature, dc 

Subgroup 3 

Low Temperature, dc 

Subgroup 4 

Dynamic and Switching Tests @ 25° C 



LEVEL I 
38510C 



10 



10 



LTPD (%) 
LEVEL II LEVEL III LEVEL IV 

3851 OB 3851 OA 



7 
10 
10 
10 



NOTE: Functional test* included in dc tests. 



4.5 Certification 

The manufacturer shall include a certificate of compliance with each shipment of parts if 
requested on the purchase order. This certificate shall indicate that all specified tests and 
requirements of this specification have been made or met, and that the lot of devices 
(identified by lot and/or batch number) is acceptable. The certificate shall bear the name 
and signature of the manufacturer's Quality Control representative, the date of acceptance 
or signing, and any pertinent notes as applicable. 
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4.6 



Precap Lot Acceptance 



After each precap inspection the lot of devices shall be sampled by quality control and 
inspected for the specified visual criteria. The sampling plan shall be: 



40X criteria — 
100X criteria - 



1.0% AQL 
1.0% AQL 



TABLE I 

MANUFACTURERS QUALIFICATION PROCEDURE 

LTPO 



TEST 

Subgroup 1 

Physical Dimensions 
Visual and Mechanical 

Subgroup 2 1 

Solderability 
2 

Subgroup 3 

Thermal Shock 
Temperature Cycling 
Moisture Resistance 

Critical Electrical 
Parameters 

Subgroup 4 

Mechanical Shock 

Vibration Variable 
Freq. 

Constant Acceleration 
Critical Electrical 
Parameters 

Subgroup 5 1 

Lead Fatigue 
Fine Leak 

Gross Leak 

Subgroup 6 1 

Salt Atmosphere 
2 

Subgroup 7 

Storage Life 
Critical Electrical 
Parameters 
2 

Subgroup 8 

Operating Life 

Critical Electrical 
Parameters 

Subgroup 9 1 

Bond Strength 

a. Thermocompressions 

b. Ultrasonic 



MIL-STD-883 
METHOD 



2008 



2003 



1011 
1010 
1004 

5004 



2002 
2007 



2001 
6004 



2004 
1014 



1014 



1009 



1008 
6004 



1005 



5004 



2011 
2011 



CONDITIONS 



Condition A & B 



Condition B 
Condition C 
Omit step 7B and 

Initial Conditioning 
25°C. DC • 



Condition B 
Condition A 



Condition E 
25°C, DC - 



Condition B2 
Condition A, Per Para. 

4.3.7 Herein 
Condition C, Per Para 

4.3.7 Herein 



Condition A, Omit 
Initial Conditioning 



150°C, 1000 Hrs. Minimum 
25°C, DC • 



125°C. 1000 Hrs. Minimum 
Return to 25°C without 
bias 

25°C, DC ■ 



Condition B, D 
Condition B, D 



15 



IS 



15 



10 



10 



10 devices 
not greater 
than 1% 
defective 



1. Visual and/or hermetic end points hence electrical or visual rejects may be used. Reference MIL-STD-883, Method 5005, Poro.3.4. 

2. Electrical end points only. 
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TABLE II 

LOT ACCEPTANCE/PERIODIC QUALIFICATION TESTS 
(GROUP B/GROUPC) 



GROUP B 



TEST 


MIL-STD-883 
METHOD 


CONDITIONS 


LEVEL IV 
38610A 


LTPD 
LEVEL III 
38510B 


LEVEL I 1 
3851 0C 


Subgroup 1 












Physical Dimensions 
Visual and Mechanical 


2008 


Condition A 


10 


15 


20 


Subgroup 2 












Marking Permanency 
Visual and Mechanical 

Bond Strength 3 2 

Subgroup 3 s 


2008 
2008 

2011 


Condition B, para. 3.2.1 
Condition B per applicable 
detail specification 
Condition B or D 
2 grams for Au bonds 
1 gram for Al bonds 


10 


IS 


20 


Solderability 


2003 




10 


15 


16 


Subgroup 4^ 












Lead Fatigue 
Fine Leak 

Gross Leak 


2004 
1014 

1014 


Conditions B2 
Conditions A or B, per 

para. 4.3.7 of this spec. 
Condition C, per para. 4.3.8 

of this spec. 

GROUP C 


10 


15 


15 


Subgroup I 4 












Thermal Shock 
Temp. Cycle 
Moisture Resistance 
Critical Electrical Parameters 


1011 
1010 
1004 
5004 


Condition B 
Condition C 

Omit Initial Cond. & step 7B 
25'C, DC 


10 


15 


15 


Subgroup 2^ 












Mechanical Shock 
Vibration Variabte*Freq. 
Constant Acceleration 
Critical Electrical Parameters 


2002 
2007 
2001 
6004 


Condition B 
Condition A 
Condition E 
25°C, DC 


10 


IS 


16 


Subgroup 3 












Salt Atmosphere 


1009 


Condition A Omit Initial 
Conditioning 


10 


15 


15 


Subgroup 4 4 












High Temp. Storage 
Critical Electrical Parameters 


1008 
5004 


150°C, 1000 Hrs. 
26°C, DC 


7 


7 


7 


Subgroup S 4 












Operating Life Test 
Critical Electrical Parameters 


1005 


125°C, 1000 Hrs. Minimum 
26°C, DC 


6 


5 


6 



1. Also applicable for Level II. 2. Bond strength test may be performed on 3. See footnote 1 In Table I 

samples randomly selected immediately 4. see footnote 2 in Table I 

following internal visual prior to sealing 
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5.0 PREPARATION FOR DELIVERY 

5.1 Final Visual Shipping Inspection 

Each lot of microcircuits and its associated documentation shall be sampled by Quality 
Control and visually inspected for the following: 

a) Scratched, nicked or bent leads 

b) Damaged header (packages) 

c) All test data specified in section 4.0 

d) Certificate of Compliance as specified in section 4.0 

e) All other pertinent documentation required and specified by this 
specification. 

5.2 Packing Requirements 

Parts shall be packed in containers of the type, size, and kind commonly used which will 
ensure acceptance by common carriers and safe delivery at the destination and in 
accordance with MIL-M-55565, Level C. The containers shall be clearly marked with 
manufacturer's name or symbol. The manufacturer's FEDERAL SUPPLY CODE FOR 
MANUFACTURER (FSCM) shall be included if applicable. 

5.3 Preservation and Package Identification 

The package shall be marked with the following: 

The country of origin if other than U.S.A. 

Procuring activity parts number 

Purchase order number 

Material nomenclature 

Quantity 

Lot number 

Date code 

This information shall appear on the label or shall be directly marked on each container. 
Method is optional. 
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TABLE III 

CIRCUIT TECHNOLOGIES APPLICABLE TO 
PRECAP INSPECTION PER PARAGRAPH 43.14 



CIRCUIT TECHNOLOGY 


MINIMUM COMPLEXITY CRITERIA 


TTL and CMOS 


200 components or 1 00 transistors 


MOS and bipolar memories 


275 transistors 


Linear and interface 


150 components or chip 
area of 7500 square mils 
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6.0 



NOTES 



6.1 



Precap Visual Method 2010.1 



The following precap criteria may be in conflict with the circuit design topology and 
construction techniques of some microcircuit manufacturers. Where such a conflict 
does exist, the inspection criteria listed herein may be waived. (Reference paragraph 
3.0 of MIL-STD-883, Method 2010.1) 

6.1.1 Preseal Visual Inspection, Test Condition B [38510C and 38510C {Levels I and III)] . 

6.1 .1 .1 Paragraph 3.2.1 .7(b) delete the 40 percent perimeter requirement (selected devices only). 

6.1.1.2 Paragraph 3.2.4.3(a) substitute the following criteria: "Bonds placed so that the wire exiting 
from the bond appears to come closer than two wire diameters to another wire, bonding 
pad, or package land, after a distance of 10 mils from the die surface. 

6.1.1.3 Paragraph 3.2.4.3(c) delete. (Applicable to gold ball bonds only) "Bond in the fillet area (or 
the point where metallizations exit from the bonding pad) which do not exhibit a line of 
undisturbed metallization visible between the periphery of the bond and at least one side of 
the fillet (or one side of the connecting stripe) when viewed from above." 

6.1.1.4 Paragraphs 3.2.1.1 and 3.2.1.2 are clarified as follows: when a bimetallic system is used 



(e.g., moly-gold), the scratch or void must penetrate entirely through the gold and expose 
moly or oxide. 



6.1.2 Preseal Visual Inspection, Level II and Table III MSI and LSI circuits. 
The same comments of 6.1.1 are applicable here plus the following: 



6.1 .2.1 Paragraph 3.2.1.1 and 3.2.1 .2 delete and replace with: "Scratches or voids in the metallized 
lead exposing oxide for more than 50% of the lead width or 0.5 mils, whichever is less. 
Excluded from this criteria are peripheral ground metallization which may contain the 
defect for a maximum of 50% of its width. Bonding pad scratches or voids are acceptable 
provided a metal path equal to 1/2 of the width of the connecting lead exists between the 
bond and the lead." 

6.1 .2.2 Paragraph 3.2.2 delete. 

6.1 .2.3 Paragraph 3.2.3 delete and replace with: "Any chip or crack that intersects or crosses active 



metallization. Excluded from this criteria are peripheral ground metallization which may 
contain the defect for a maximum of 50% of its width." 
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6.1.2.4 Paragraph 3.2.4.3(a) delete and replace with: "For all bonds, a minimum of 2 mils 
separation between the bond wire and other wires, metallization stripes and edge of die. For 
ultrasonic bonds, this criteria will apply after a distance of 10 mils from the die surface." 

Paragraph 3.2.4.3(c) delete. 

Paragraph 3.2.4.3(d) delete and replace with: Wire tails which exceed 2 mils in length at the 
pad or 4 mils in length at the post. 

6.1.2.5 Paragraph 3.2.5(d) delete. 

6.1.2.6 Paragraph 3.2.6.1 delete and replace with: "Attached bonding wire or ball inside cavity, or 
on bar which exceeds one mil in length dimension. All unattached metallic particles or 
silicon chips." 

6.1.2.7 Paragraph 3.2.6.2(c) delete. 

6.2 Interconnections 

Circuit intraconnections (metallization pattern) shall be designed so that no properly 
fabricated connection shall experience a current density greater than 5 X 105 amperes/err^, 
including allowances for worst-case conductor composition, normal production tolerances 
on design dimensions, and nominal thickness at critical areas such as contact windows. 

6.3 Bum-in Method 1015 

The requirement to return the device to 25° C room ambient temperature with bias still 
applied should be omitted. Indications are that for most saturated logic integrated circuits, 
the high temperature bake after bias has been removed does not allow defective devices to 
recover and become good. 



6.4 Salt Atmosphere Test, Method 1009 

Where package design considerations necessitate (such as .75" tip-to-tip metal flat 
packs), there may be a conformal coating applied prior to the salt atmosphere test. 
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I 



JAN MIL-M-38510 INTEGRATED CIRCUITS 



The Texas Instruments JAN MIL-M-38510 Program provides production availability of Hi-Rel JAN ICs. MIL-M-38510 
and MIL-STD-883 have been fully implemented to provide a broad product line of JAN microcircuits for both military 
original equipment and logistic requirements. When the contract specifies that JAN ICs be used, or that microcircuits 
shall meet the quality provisions of MIL-M-38510, rely on the industry's broadest line of JAN ICs. 

Table I provides a convient cross reference from the JAN part number to the corresponding standard catalog part 
numbers for ease in locating the commercial equivalent. The cross reference from the catalog numbers to the JAN slash 
sheet numbers is provided in Table II. 

The following figure defines the reliability classes of MIL-M-38510 JAN ICs, and the intended areas of application. 
MIL-M-38510 recommends that for original equipment complements, the device class appropriate to the need be used, 
while Class B is recommended for spare parts for logistic support. 



RECOMMENDED USE 


TYPICAL 
SYSTEM APPLICATIONS 


MIL-STD-883 
MIL-M-38510 
CLASS 


Where repair or replacement 
is readily accomplished and 
"down time" is not critical 


Prototype, noncritical 
ground systems 


Class C 


Where repair or replacement 
is difficult or impossible and 
reliability is vital 


Avionics systems, 
space satellite 


Class B 


Where repair or replacement 
is difficult or impossible and 
reliability is imperative 


Manned Space Program- 
NASA 


Class A 



JAN RECOMMENDED USAGE 



When system designs utilize ICs not listed on the QPL, for which no slash sheets exist, the Tl 38510/MACH IV Program 
may be used as the detail procurement specification. The 38510/MACH IV Program implements the processing and 
screening requirements of MIL-M-38510 and MIL-STD-883, and is intended as a supplement to the JAN slash sheets. 
For more information on the 38510/MACH IV Procurement Specification, see Tab Section 8. 

The complete JAN part number with the tables of class, case, and lead finish codes are given in Table III, along with a 
cross reference to the Tl 38510/MACH IV part numbers. A table of standard Tl JAN-qualified cases and lead finishes is 
also provided to assist in specifying the proper JAN part number. It is imperative that the proper case and lead finish 
shown in the table be specified on the parts list and procurement documentation. The specific package for each device 
is determined by referring to the proper data sheet. 

The following military documents (see Note 1) establish the processing, quality, and reliability assurance requirements 
for JAN integrated circuits. The detail requirements of each individual JAN device are specified in the slash sheets. 

MIL-M-38510/XXX, Microcircuits, Digital, TTL 

Monolithic Silicon (Slash Sheets) 
MIL-M-38510, Microcircuits, General Specification for 
Ml L-STD-883, Test Methods and Procedures for Microelectronics 
QPL-38510, Qualified Products List for MIL-M-38510 • 



NOTE 1: Copiot of these documents may be requested from the Naval Publications and Forms Center, 5801 Tabor Avenue. Philadelphia, 
Pa. 19120. 
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TABLE I. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE 



JAN 
/NO. 

00101 
00102 
00103 
00104 
00105 
00106 
00107 
00108 
00109 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
00301 
00302 
00303 
00401 
00402 
00403 
00404 
00501 
00502 
00503 
00504 
00601 
00602 
00603 
00701 
00801 
00802 
00803 
00804 
00901 
00902 
00903 
00904 
00905 
00906 
00907t 
00908t 
00909t 
00910t 
01001 
01002 
01003 
01004 
01005 
01006 
01007 
01008 
01009 
01101 
01102t 
01201 
01202 
01203 
01301 
01302 
01303 
01304 
01305 
01306 
01307 
01308 
01309 
01401 
01402 

NOTE: Only the basic JAN and SN numbers are shown. Complete the numbers as shown in Table III 
*Slash sheets not released as of date of this publication, 
ttvlot recommended for new designs. 
*Class S only. 



CKT 


JAN 


CKT 


JAN 


TYPE 


/NO. 


TYPE 


/NO. 


5430 


01403 


54153 


05001 


5420 


01404 


9309 


05002 


5410 


01405 


54157 (9322) 


05003 


5400 


01406t 


54151 


05101 


5404 


01501 


5475 


05102 


5412 


01502 


5477 


05201 


5401 


01503 


54116(9308) 


05202 


5405 


01504 


9314* 


05203 


5403 


01601 


5408 


05204 


5472 


01602 


5409 


05301 


5473 


01701 


54174 


05302 


54107 


01702 


54175 


05401 


5476 


02001 


54L30 


05501 


5474 


02002 


54L20 


05502 


5470 


02003 


54L10 


05503 


5479* 


02004 


54L00 


05504 


5440 


02005 


54L04 


05601 


5437 


02006 


54L01/54L03 


05602 


5438 


02101 


54L71 


05603 


5402 


02102 


54L72 


05604 


5423 


02103 


54L73 


□5R05 

UJW9 


5425 


02104 


54L78 


05701 


5427 


02105 


54L74 


05702 


5450 


02201 


54H72 


05703 


5451 


02202 


54H73 


05704 


5453 


02203 


54H74 


05705 


5454 


02204 


54H76 


05801 t 


5482 


02205 


54H101 


0600 It 


5483 


02206 


54H103 


0600 2t 


9304* 


02301 


54H30 




5486 


02302 


54H20 


060 04t 


5406 


02303 


54H10 


06005T 


5416 


02304 


54H00 


06006t 


5407 


02305 


54H04 


07001 


5417 


02306 


54H01 


07002 


5495 


02307 


54H22 


07003 


5496 


02401 


54H40 


07004 


54164 


02501 


54L90 


07005 


54165 


02502 


54L93 


07006 


54194 


02503T 


S4L193 


07007 


54195 


02504t 


93L10 


07008 


9300* 


02505t 


93L16 


07009 


9328 


02601 


54L86 


07010 


54198 


02701 


54L02 


07101t 


54166 


02801 


54L95 


07102t 


5442 


02802 


54L164 


07103t 


5443 


02803t 


93L28* 


07104t 


5444 


02806* 


54L91 


071 05t 


5445 


02901 


54L42 


071 06t 


54145 


02902 


54L43 


07201 t 


5446 


02903 


54L44 


0730 1t 


5447 


02904 


54L46 


0740 It 


5448 


02905 


54L47 


0740 2t 


5449 


03001 


15930 


07403t 


54181 


03002 


15935 


07501 t 


54182 (9342) 


03003 


15936 


07502t 


54121 


03004 


15946 


07601 t 


54122 


03005 


15962 


07602t 


54123 


03501 t 


MH0026 


07701t 


5492 


04001 


54H50 


07702t 


5493 


04002 


54H51 


07703t 


54160 


04003 


54H53 


07801 t 


54163 


04004 


54H54 


07802t 


54162 


04005 


54H55 


07901 t 


54161 


04101 


54L51 


07902t 


5490 


04102 


54L54 


07903t 


54192 


04103 


54L55 


07904t 


54193 


04104* 


54L54 


07905t 


54150 


04201 ♦ 


54L121 


07906t 


9312* 


04202* 


54L122 


07907t 



CKT 
TYPE 

4011 A 

401 2A 

4023A 

401 3A 

4027A 

4000A 

4001 A 

4002A 

4025A 

4d07A 

401 9A 

4008A 

4009A 

401 OA 

4049A 

4050A 

401 7A 

401 8A 

4020A 

4022A 

4024A 

4006A 

401 4A 

401 5A 

4021A 

4031 A 

4016A 

10501* 

10502* 

10505* 

10506* 

10507* 

10509* 

54S00 

54S03 

54S04 

54S05 

54S10 

54S20 

54S22 

54S30 

54S133 

54S134 

54S74 

54S112 

54S113 

54S114 

54S174 

54S175 

54S40 

54S02 

54S51 

54S64 

54S65 

54S86 

54S135 

54S194 

54S195 

54S138 

54S139 

54S280 

54S181 

54S182 

54S151 

54S153 

54S157 

54S158 

54S251 

54S257 

54S258 
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TABLE I. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE 



JAN 
/NO. 

08001 t 

08002t 

081 01 t 

08201 t 

10101 

10102 

10103 

10104 

10201 



CKT 


JAN 


CKT 


JAN 


TYPE 


/NO. 


TYPE 


/NO. 


54S11 


10301 


52710 


10405 


54S15 


10302 


52711 


10501t 


S4S140 


10303 


52106 


10601 


54S85 


10304 


52111 


10602 


52741 


10401 


55107 


10701 


52747 


10402 


55108 


20101 


521 01 A 


10403 


551 14 (8614) 


20102 


52108A 


10404 


55115(9615) 


20201 t 


52723 









CKT 
TYPE 

55113 

52733 

LM102J 

52110 

52109 

54186 (PROM 512) 

MCM5304$ 

54S387 (PROM 1024) 



TABLE II. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE 



CKT 


JAN 


CKT 


TYPE 


/NO. 


TYPE 


4000A 


05201 


5425 


4001 A 


05202 


5427 


4O02A 


05203 


5430 


40C6A 


05701 


5437 


4C07A 


05301 


5438 


4008A 


05401 


5440 


4009A 


05501 


5442 


401 OA 


05502 


5443 


4011 A 


05001 


5444 


401 2A 


05002 


5445 


401 3A 


05101 


5446 


401 4A 


05702 


5447 


401 5A 


05703 


5448 


401 6A 


0580 1t 


5449 


401 7 A 


05601 


5450 


401 8A 


05602 


5451 


401 9 A 


05302 


5453 


4020A 


05603 


5454 


4021 A 


05704 


5470 


4022A 


05604 


5472 


4023A 


05003 


5473 


4024A 


05605 


5474 


4025A 


05204 


5475 


4027A 


05102 


5476 


4031 A 


05705 


5477 


4049A 


05503 


54791: 


40S0A 


05504 


5482 


521 01 A 


10103 


5483 


52106 


10303 


5486 


521 08A 


10104 


5490 


52109 


10701 


5492 


52110 


10602 


5493 


52111 


10304 


5495 


52710 


10301 


5496 


52711 


10302 


54107 


52723 


10201 


54116 


52733 


10501t 


54121 


52741 


10101 


54122 


52747 


10102 


54123 


5400 


00104 


54145 


5401 


00107 


54150 


5402 


00401 


54151 


5403 


00109 


54153 


5404 


00105 


54157 


5405 


00108 


54160 


5406 


00801 


54161 


5407 


00803 


54162 


5408 


01601 


54163 


5409 


01602 


54164 


5410 


00103 


54165 


5412 


00106 


54166 


5416 


00802 


54174 


5417 


00804 


54175 


5420 


00102 


54181 


5423 


00402 


54182 



JAN 


CKT 


JAN 


/NO. 


TYPE 


/NO. 


00403 


54186 


20101 


00404 


54192 


01308 


00101 


54193 


01309 


00302 


54194 


00905 


00303 


54195 


00906 


00301 


54198 


00909t 


01001 


54H00 


02304 


01002 


54H01 


02306 


01003 


54H04 


02305 


01004 


54H10 


02303 


01006 


54H20 


02302 


01007 


54H22 


02307 


01008 


54H30 


02301 


01009 


54H40 


02401 


00501 


54H50 


04001 


00502 


54H51 


04002 


00503 


54H53 


04003 


00504 


54H54 


04004 


00206 


54H55 


04005 


00201 


54H72 


02201 


00202 


54H73 


02202 


00205 


54H74 


02203 


01501 


54H76 


02204 


00204 


54H101 


02205 


01502 


54H103 


02206 


00207 


54L00 


02004 


00601 


54L01 


02006 


00602 


54L02 


02701 


00701 


54L03 


02006 


01307 


54L04 


02005 


01301 


54L10 


02003 


01302 


54L20 


02002 


00901 


54L30 


02001 


00902 


54L42 


02901 


00203 


54L43 


02902 


01503 


54L44 


02903 


01201 


54L46 


02904 


01202 


54L47 


02905 


01203 


54L51 


04101 


01005 


54L54 


04102, 041044 


01401 


54L55 


04103 


01406t 


54L71 


02101 


01403 


54L72 


02102 


01405 


54L73 


02103 


01303 


54L74 


02105 


01306 


54L78 


02104 


01305 


54L86 


02601 


01304 


54L90 


02501 


00903 


54L91 


02806* 


00904 


54L93 


02502 


0091 Ot 


54L95 


02801 


01701 


54L121 


04201 ♦ 


01702 


54L122 


04202* 


01101 


54L164 


02802 


01102T 


54L193 


0250 3t 



NOTE: Only the basic JAN and SN numbers ore shown. Complete tho numbers as shown In Table III. 
t Sla«h sheets not released as of date of this publication. 
$Not recommended for new designs, 
♦class S only. 
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TABLE II. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE 



CKT 
TYPE 

54S0O 

54S02 

54S03 

54S04 

54S05 

54S10 

54S11 

54S15 

54S20 

54S22 

54S30 

54S40 

S4S51 

54S64 

54S65 

54S74 

54S85 

54S86 

54S112 

54S113 

54S114 

54S133 

54S134 

54S135 

54S138 

54S139 



JAN 


CKT 


JAN 


CKT 


JAN 


/NO. 


TYPE 


/NO. 


TYPE 


/NO. 


07001 


54S140 


081 on 


931 4$ 


01504 


07301 t 


54S151 


07S01t 


9322 


01405 


07002 


54S153 


079O2t 


9328 


0O908t 


07003 


54S157 


07903t 


9342 


011 02t 


07004 


54S158 


07904t 


93L10 


02504t 


07005 


54S174 


071 05t 


93L16 


02505t 


08001 t 


54S175 


071 06t 


93L28J 


0280 3t 


08002? 


54S181 


07801 t 


9614 


10403 


07006 


54S182 


07802t 


9615 


10404 


07007 


54S194 


07601 t 


10501 t 


06001 1 


07008 


54S195 


07602t 


10502J 


06002t 


07201 t 


54S251 


07905t 


10505* 


06003t 


07401 t 


54S257 


07906t 


105064: 


06004t 


07402t 


54S258 


07907t 


10507:*; 


06005t 


07403t 


54S280 


07703t 


10509* 


06006t 


07101t 


54S387 


20201 t 


15930 


03001 


08201 t 


55107 


10401 


15935 


03002 


07501 t 


55108 


10402 


15936 


03003 


071 02t 


55113 


10405 


15946 


03004 


071 03t 


55114 


10403 


15962 


03005 


071 04t 


55115 


10404 


LM102* 


10601 


07009 


9300f 


00907t 


MCM5304J 


20102 


07010 


9304$ 


00603 


MH0026 


03501 t 


07502t 


9308 


01503 


PROM512 


20101 


07701 t 


9309 


01404 


PROM 1024 


20201 


07702t 


931 2J 


01402 







NOTE: Only the basic JAN and SN numbers aro shown. Comploto the numbers as shown in Table III. 
T Slash sheets not released as of date of this publication. 
*Not recommended for new designs. 

TABLE III. Tl JAN AND 38510/MACH IV INTEGRATED CIRCUITS* 




CLASS 


JAN 


38510/ 


MACH IV 


At 


H 


B§ 


c§ 


C 


M 



CIRCUIT TYPE 



Sos Cross 
Reference 
Tables I & II 



BLOCK A 


JAN CASE OUTLINE & FINISH FOR Tl FAMILIES 


PRODUCT 


A 


B 


C 





E 


F 


G 


H 


1 


J 


L 


SERIES 54 






X 


X 


X 


X 








X 


X 


SERIES 54H 






X 


X 


X 


X 












SERIES 54L 






X 




X 














SERIES 54S 






X 


X 


X 


X 








X 


X 


SERIES 52 


X 




X 








X 


X 


X 






SERIES 56 






X 




X 














SERIES 4000 






X 


X 


X 


X 












LEAD FINISH A 
























LEAD FINISH B 


X 




X 


X 


X 


X 




X 




X 


X 


LEAD FINISH C 














X 




X 







CASE OUTLINE (SEE BLOCK Al 


JAN 


PACKAGE 


38S10 


38510/ 


<APP.C) 


MACH IV 


A 


1/4" X 1/4" FLAT-14 


F-1 


U 


B 


1/4" X 1/8" FLAT-14 


F-3 


S/T 


C 


DIP- 14 


D-1 


J 


D 


1/4" X 3/8" FLAT-14 


F-2 


W 


E 


DIP- 16 


D-2 


J 


F 


1/4" X 3/8" FLAT-16 


F-5 


W 


G 


TO-99 


A-1 


L 


H 


1/4" X 1/4" FLAT-10 


F-4 


U 


1 


TO-100 


A-2 


L 


J 


DIP-24 


D-3 


J 


K 


3/8" X 6/8" FLAT-24 


F-6 


W 


L 


3/8" X 1/2" FLAT-24 


F-7 


W 


X 


TO-6 






Y 


TO-3 






Z 


1/4" X 3/8" FLAT-24 


F-8 





LEAD FINISH (SEE BLOCK A) 


JAN 


TYPE 


38510/ 


MACH IV 


A 


SOLDER OIP 


10 


B 


TIN-PLATE 


00 


C 


GOLD-PLATE 


00 



NOTES: 

1. Comploto tho 38510/MACH IV number by 
adding prefix for clou, end suffixes for 
ceie outline and lead finish to the betie 
circuit type number as shown above. 
Example: 

SNC5430J-00 

(Family prefix for Series 4000 is TF.I 

2. Comploto the JAN number by adding a three 
letter suffix for class, case outline, and 
load finish as shown above. 

Example: 

JAN M38510/0010IBCB 



§Wido acceptance of JAN class B and 38510/MACH IV SNC integrated circuits have made possible improved availability thru distributor and 

factory stocking programs. 
tlFor JAN Class A, Class S, and SNH contact Dallas plant. 

T Texas Instruments 38510/MACH IV program is Tl's high reliability integrated circuits program designed as a supplement to JAN, and whoro 
specified circuit types aro not covered by JAN Slash Sheets. The 38510/MACH IV devices utilize hl-rel IC chips from the same Tl 
MIL-M-38510 qualified process and facility as JAN. and are assembled, processed and screened to the same specifications. Federal Stock 
numbers have been issued for many device types in JAN and 38510/MACH IV in FSC class 5962. 
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PAGE 



16 



23 



LOCATION: 
AFFECTED TYPES 



1st Column: 
SN54L11.SN54LS11 



Center Table: 
•S140, "128 



CHANGE 



Change SN54L11 toSN54LS11. 



Interchange (in their entirety) the two entires under "Description' 



25 



Last line in table: 
SN5470, SN7470 



Change Ot under "HOLD (ns)" to read 5t. 



50,54 



24-Pin W Package 
Outline 



Change the label on the lead thickness 
dimension to reflect 24 leads. 



0.006 



0.003 
24 LEADS 
(See Note e) 



PAGE 50 



0.152 



0.077 
24 LEADS 
(See Note e) 



PAGE 54 



51,55 



24-Pin J Ceramic 
Package Outline 



At the right end of the side view, 
change the dimension controlling 
height. 



FROM 



TO 



PAGE 51 
(INCHES) 



0.200 
0.150 



PAGE 55 
(mm) 



5.08 
3.81 



0.225 
0.150 



5.72 
3.81 



52,56 



16-Pin N Package 
Outline 



Anotate these outlines to 
indicate that the package 
configuration is at the 
option of Tl. 

The corrected drawing for 
page 52 is shown here 
complete; the same changes 
apply to the metric version 
on page 56. 



16-PIN N PLASTIC 
DUAL-IN-LINE PACKAGE OUTLINE 




Package configuration of 
16-pin N package (soo 
alternative sidevlews) is 
at the option of Tl. 



ALTERNATE SIDE VIEW 



— »4 |^-oo>QMAK wn*cu 



-■(L-f- •*«*•*> 



*M (FACING • WO Tl 



^Corrections on those pages have been incorporated in the revised datasheets that appear in this supplement. 
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PAGE 

75" 



LOCATION: 
AFFECTED TYPES 

Function Table: 
•70 



CHANGE 

In the function table under CLOCK INPUT, change the first two entries from "X" to "L". Under " 
positive logic add: "Preset or clear function can occur only when the clock input is low." 



82 



Pinout: 
'123. 'L123 



Add an input to the AND gate for the first 
multivibrator and connect it to the CLR 
input. 



T 



82 



Notes: '121, '122, '123, 
*L121, 'L1 22, 'LI 23 



Change note C to read: "C. An external timing capacitor may be connected between C ext (positive 
for '121 and 'L12D and R e xt' c ext (positive for '122, '123, 'L122. and *L123). 



92 



Electrical characteristics: 
'LS27 



Change the two MIN values of Vqh from 2.5 and 2.7 to 2.4 for both. This change does not affect 
'LS02. 



93 



Supply current table: "S260 



Change TYP and MAX values currently shown as 20 and 35 to read 26 and 45 respectively. 



Switching characteristics: 
"S260 



Add MAX values: tpi_H = 5.5 and tpni_ = 6 and change the 3.5 TYP values to read 4; delete "*" 
3 places and 'Tentative data". 



95 



Supply current table: 'LS08 



Change under IcCH. the MAX value from 4.4 to 4.8, under Iqcl. the TYP value from 6.8 to 4.4. 



99 



Schematic: 
■S132 



The two input diodes should be non-Schottky: 



103 



Supply current table: 
■S40 



Last line entry of table should read: 



TYPE 


TYP 


MAX 


TYP 


MAX 


TYP 


*S40 


10 


18 


25 


44 


8.75 



106 



Electrical characteristics: 
'LS33. 'LS38 



Change the MAX value of Iqh from 100 ** A to 250 (iA. 



110 



Electrical characteristics: 
'LS54 



Change the two MIN values of Vqh from 2.5 and 2.7 to 2.4 for both. This change does not affect 
'LS51 and 'LS55. 



114 



Electrical characteristics 
using expander inputs: 
'23, '50, 'H50 



Revise first three entries for "Ix(mA)" and "V*be(Q) (V)" to read as follows: 





IX (mA) 


V B E(Q) <v> 


TYPE 


TEST CONDITIONS 


MIN TYP* MAX 


TEST CONDITIONS 


MIN TYP* MAX 


SN5423 


Vxx = 0.4V. 
'OL " 16 mA, 
See Figure 10 


-3.5 


'X + i X = 4 10aiA. 

Rxx = o, 

'OL = 16 mA, 
See Figure 11 


1.1 


SN5450 


-2.9 


SN5453 


-2.9 


SN7423 


Vxx = 0.4V, 
'OL** 16 mA, 
See Figure 10 


-3.5 


'X + 'X = 620 fiA, 
«XX = o, 
lOL" 16 mA, 
See Figure 11 


1 


SN7450 


-3.1 


SN7453 


-3.1 


SN54H50, 
SN54H53, 
SN54H55 


Vx= 1.4 V, 

"x-o. 

IOL = 0. 
See Figure 10 


-5.85 


'X + 'X ** 700 ii A, 

Rxx = o, 

'OL " 20 mA . 
See Figure 11 


1.1 
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LOCATION: 
AFFECTED TYPES: 



CHANGE 



116 



H53 CIRCUITS (Schematic 
at bottom left as viewed in 
the turned position) 



Show omitted connection 



INPUTS 




vcc 



117 



Electrical characteristics: 
•60 



Change 'TEST CONDITIONS" for two parameters as indicated below: 



PARAMETER 




SN5460 
TEST CONDITIONS 




SN7460 
TEST CONDITIONS 


v XX(on) 


V CC = 4.5V.V, H = 2V. 
V X = 1.1 V, lx = 3.5 mA, 
T A = -55°C 


Vcc = 4.75V,V|H = 2V, 
Vx°1V, lj< = 3.5mA. 
Ta = 0°C 


'X(on) 




V C C " 4.5 V.V| H = 2V, 
V x = 1.1 V, lx=0, 
T A = -55" C 




NO CHANGE 



118 



121. 
125, 
127 



128 



Electrical characteristics: 
'H60. *H62 



Change unit for the parameter lx(on) ,rom m ^ to 



Switching characteristics: 
Series 54/74 and 
54H/74H flip-flops 



Delete the values for all MIN tpm and tpHL propagation delay time specifications. 



Recommended operating 
conditions: 'L74 



Change the MIN value of hold time from Ot to 15t. 



132 



Recommended operating 
conditions: 'S74 



Under the 'S74 column delete the "10" and the "12" shown as NOM for the input setup time, 
'setup- 



134 



Description: 
*121,'L121 



Change 1st line of 4th paragraph to read "Pulse width stability is achieved . . 



135 



Switching characteristics: 
•121, "1-121 



Under the '121 column delete the values for MIN tp|_H and l PHL propagation delay time 
specifications. Also delete the MIN of 20 shown for the t w ( out ) for the '121 and 'L121. 



136 



Figure 4: '121,'L121 



Add conditions: "V cc = 5 V. Cj = 60 pF. Rj = 10 kn' 



140 



Switching characteristics: 
•122, '123,*L122.'L123 



Change MAX value for tp|_H < A in P ut to Q output for '122, '123) from 23 ns to 33 ns. 

Change MAX value of tv„Q( m jn) for 'L123 from 130 to 135 and change MIN value for t^Q from 

1.5 to 1.3. Delete all 4 stars in the table and the associated note. 



Switching characteristics: 
•SI 34 



Delete the values for all MIN specifications (delete "2", two places). 



180 



Switching characteristics 
TEST CONDITIONS: 
•48 



Change to read: Ci_=15pF, 
R L = 1 kfi. 
See Note 4 

The same value of R|_ applies for both SN5448 and SN7448. 



*Correction» on those pages have been incorporated in the revised dota sheets that appear in this supplement. 
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LOCATION: 
AFFECTED TYPES 



CHANGE 



Switching characteristics 
TEST CONDITIONS: 
'49 



Change to read: Ci_°15pF, 
RL - 667 n. 
See Note 4 

The same value of R L applies for both SN5449 and SN7449. 



184 



Recommended operating 
conditions: *75, *77 



Add: "Data hold time, t n old : MIN » 5 ns". 



185 



Recommended operating 
conditions: 'L75, 'L77 



Add: "Data hold time, th |d : M,N " 10 ns" 



186 



Voltage waveforms: 
•75. *77, 'L75, 'L77 



Add: thold in two places to existing D and G input waveforms. 



\t— <10m 



-4. 



I 1/90* 
INPUT \f 1.5 V 

10% 



90% 
1.5 V 



'■ttup 

-< 10 Rt 



I 3 
/• sv 

A o 



Q INPUT 
ISm 

Nott Dl I ,0 * 



1 — H h < 10 nt ., 11 'letup •« ... 

j . ~ — J I L < IPnt M- 'hold -J 

1 t^SOOn, \> ' > f- 



198 



Note under function table: 
•83A, 'LS83 



Change the note to read "Input conditions at A1, 81, A2, B2, and CO ... ' 



218 



Electrical characteristics: 
•88A 



Change the maximum value, currently shown as 45 mA for Iqcl to re** 80 mA. 



226 



Footnote H : 
'90A. '92A, '93A 



Footnote ^ is applicable for Q/\ outputs only; therefore, change "\ Outputs" to "H Q/^ outputs , 



228 



Footnote H : 
•L90, 'L93 



Footnote is applicable for outputs only; therefore, change "fl Outputs" to "1 Q/^ outputs . 



239 



Recommended operating 

conditions: 

'95A 



Make the values for t^do,*) and tj 0tU p read as follows: 





SN5495A 


SN7495A 






MIN NOM MAX 


MIN NOM MAX 


UNIT 


twtclock) 


20 


20 


ns 


'setup 


15 


15 


ns 



241 



Recommended operating 
conditions: 'LS95A 



Change the MIN value of t no |d from to 20 in both columns. 



241 



Switching characteristics 
TEST CONDITIONS: 
'LS95A 



Change the value of R|_ from 400 SI to 2 kfi. 



251 



Switching characteristics: 
•97 



Interchange TYP and MAX values to read: 



PARAMETER 


FROM 


TO 


MIN 


TYP 


MAX 


tPLH 


Rate 


Z 




6 


10 


tPHL 






9 


14 



260 



Recommended operating 
conditions: '100 



ADD: "Data hold time, thold'' MIN " 5 ns" 



268 



FIGURE 5: '120 



Change NOTE to read "Input R is low and the unused S input is high.' 



281 



Recommended operating 
conditions: SN74142 



Change the minimum value, currently shown as 15 ns, for t setup to read 25 ns. 



292 



Switching characteristics: 
'147 



Change the TYP and MAX values, currently shown as 10 ns and 15 ns respectively, for tpuL 
(bottom entry), to read 12 ns and 19 ns, respectively. 



*Corroctioni on those pages have boon incorporated in the revised data shoots that appear in this supplement. 
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CHANGE 



292 



Switching characteristics: 
148 



Change the TYP and MAX values as follows: 
CURRENTLY 
SHOWN: 



CHANGE TO: 



MIN TYP 


MAX 


MIN TYP 


MAX 


UNIT 


10 


15 


10 


15 


ns 


9 


14 


9 


14 




13 


19 


13 


19 


ns 


10 


15 


12 


19 




6 


10 


6 


10 




9 


14 


14 


25 


ns 


14 


21 


18 


30 


ns 


12 


18 


14 


25 




10 


15 


10 


15 


ns 


10 


15 


10 


15 


8 


12 


8 


12 


ns 


10 


15 


10 


15 




8 


13 


10 


15 


ns 


13 


19 


17 


30 





(Arrows 
indicate lines 
changed) 



294 



Terminal assignment 

drawing: 

•150 



Add inversion indicator for the W output. 



TT 



295 



Functional block 
diagram: 

*151A,*LS151,'S151 



Interchange the terminal function callouts for the outputs. Pin (5) is to be "Output Y" and pin (6) 
is to be "Output W". 



306 



Electrical characteristics: 
SN54LS153 



Change the MAX value of V| |_ from 0.6 to 0.7. 



329 



Recommended operating 
conditions: 
160, '161. '162, '163 



Change the MIN values, currently shown as 1 5 ns (two places), for t^mp at data inputs A, B, C, D 
for all types to read 20 ns. 



330 



Switching characteristics: 
'160, '161, '162, '163 



Change the TYP and MAX values for the three parameters as shown: 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


MIN TYP MAX 


UNIT 


tPLH 
tPHL 
tpHL 


enable T 
enable T 
clear 


carry 
carry 
any Q 


11 16 
11 16 
26 38 


ns 
ns 
ns 













333 



Typical application data: 
•160, '161, '162, '163 



stages as follows: 



CURRENTLY SHOWN: 



— ' CARRY 
EN T '181. OUTPUT 
•182. 



■190. 

.„, CARRY 
6NT W- 0OTWJT 



CHANGED TO: 



CARRY 
EN T -101. OUTPUT 



♦Corrections on these pages have been Incorporated In the revised data sheets that appear in this supplement. 
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AFFECTED TYPES 
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Description: 
'165 


Change first line to read 'The SN54165 and SN74165 are 8-bit serial shift ..." 
Also change "SN54105" to "SN54165" in the third paragraph. 


355 
* 


Voltage waveforms: 
'170 


Change (invert) the data input waveform: 

nATA IMDI IT . —1 1— th °" m 

Sin-,- 04 i wi /-v 

1 j H H t hoJd(D) 


365 


Schematic of inputs: 
'LS174, 'LS175 


For the Clear and D inputs, change the value of from 30 kll NOM to 20 km NOM. 


366 


Switching characteristics: 
'174/175 


Change the TYP and MAX values for t PH L high-to-low-level output from clock (last entry) to read 
TYP 24 and MAX 35. 


367 


Electrical characteristics: 
'LS174. 'LS175 


Change the block for 1 1 1_ 
under PARAMETER to read: 

Change the values MIM 






( Low-level 
"" input current 


Clock, Clear 
Data 




TYP MAX 


MIN TYP MAX 


UNIT 


for Ice to read: 'LS174 16 26 


16 26 




'LS175 11 18 


11 18 


mA 


367 


Switching characteristics: 
'LS174. 'LS175 


Change the TYP and MAX values for t PHL high-to-low-level output from clock (last entry) to read 
TYP 23 and MAX 35. 


388 


Electrical characteristics 
TEST CONDITIONS: 
'S181 


For l| H change the V| condition from 2.4 V to 2.5 V; for In change the Vi condition from 4V 
to 0.5 V. 


407 


Switching characteristics: 
'186 


Delete the values for all MIN t PL H and t PH L propagation delay time specifications. 


410 


Terminal assignment 

drawing: 

'187 


Delete the inversion indicators from the four Y outputs: 

Y1 Y2 Y3 
Y4 




417 


Above description: 
'LS190, 'LS191 


Change typical power dissipation from 90 mW to 100 mW. 


423 


Electrical characteristics: 
'LS190, 'LS191 


Change the values for Irjrj to read: 


TYP MAX 

20 35 


TYP MAX 

20 35 


425 


FIGURE 1: 

'190, '191/LS190, 'LS191 


Change the output indentifier to read "Q A , Q B , Qc, Q D , MAX/MIN, or RIPPLE CLOCK". 


429 


Schematics of inputs: 
LS192/LS193 


Change "Enable input: R„ q = 8.33 k!2 NOM" to read 
"Load input: R eq - 25 kn NOM". 



♦Corrections on these pages have been incorporated in the revised data sheets that appear In this supplement. 
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434 


Electrical characteristics: 
LS192, 'LS193 


Under TEST CONDITIONS for the parameter V|, change the value of l| to read -18 mA. 
Also change the values for Ice t0 read: I jyp max I TYP MAX I 

| 19 34 | 19 34 | 


434 


Switching characteristics: 
•LS192, 'LS193 


Change tpHL on * ne FROM TO 
3rd and the 5th lines: TYp MAX TYp MAX 

16 24 21 33 
16 24 21 33 


436 
436 


NOTE E 
NOTE G: 
•LS192. 'LS193 


Change NOTE E page 435 and NOTE G page 436 to read: 

"V ref is 1.5 volts for '192 and '193; 1.3 volts for 'L192, 'L193, 'LS192 and 'LS193". 


440 
* 


Switching characteristics: 
•194 


Delete the values for the MIN tpi_H and l PHL propagation delay time specifications. 


442 
* 


Recommended operating 
conditions: "S194 


Change the MIN values, currently shown as 8 ns (two places), for t setup at mode control to read 
11 ns 


442 
* 


Electrical characteristics: 
'S194 


Change the maximum value, currently shown as 1.5 V for "V| Input clamp voltage" to read 
-1.2 V in both columns. 


445 
* 


Functional block diagram: 
'195, 'LS195. 'S195 


Reverse the pin numbers for J and K inputs. J is pin (2) and K is pin (3). 


447 
* 


Recommended operating 
conditions: '195 


Change the MIN values, currently shown as 15 ns (two places), for t $etup at serial and parallel data to 
read 20 ns. 


447 
* 


Switching characteristics: 
'195 


Delete the values for the MIN tpi_H and tPHL propagation delay time specifications. 


449 
* 


Recommended operating 
conditions: 'S195 


Change the MIN values, currently shown as 8 ns (two places), for t setup at shift/load to read 1 1 ns. 


4S5 


Electrical characteristics: 
•LS196. 'LS197 


For l|L, change "Low-level output current" to "Low-level input current". 


462 


Switching characteristics: 
*198, *199 


Delete the MIN values for tp|_H and l PHL propagation delay time specifications. 


473 


Switching characteristics: 
'LS251 


Change the MAX NO. OF COMMON OUTPUTS from 19 to 49 forSN54LS251 and to 129 for 
SN74LS251. 


476 


Electrical characteristics: 
•LS251 


Change the MIN limit of Vqh. for both tVP ?- 10 read 2 - 4 instead of 2 - 5 and 2 - 7 - 


481 


Electrical characteristics: 
'LS253 


Change the MAX value of V||_ from 0.6 to 0.7. 


484 
* 


Electrical characteristics 
TEST CONDITIONS 
5257, *285 


Change the test condition for Vql that reads "loH = 20 mA" to read "Iol B 20 mA". 


497 


FIGURE B: 
'284, "285 


The C n inputs of the SN54S182/SN74S182 in the lower left corner and of the SN54S181/SN74S181 
in the lower right corner, each presently grounded, should be connected instead to a high-logic-level 
voltage. 


603 
* 


Recommended operating 

conditions: 

'LS295 


Change the MIN value of thold from 10 20 in both columns. 



♦Corrections on those pages have been Incorporated In tho revised data sheets that appear In this supplement. 
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504 


Functional block 

diagram: 

'LS295 


Delete connection as follows: 

QA. Qb. or Qc 


DELETE 
CONNECTION 
3 PLACES 


S 


521 


Description: 
SN29300, SN39300 


In the next to the last line (last paragraph) change "SN29300" to read SN39300". 


569 
* 


Beam assignments: 
BL54LS10Y, BL74LS10Y 


BEAM SHOWN AS CHANGE TO 

1 1A 1Y 

2 IB 1A 

5 1C 1B 

6 1Y ic 


598 


Schematic: 

RSN54H74, RSN74H74 


Delete the two diodes at the Q and 
Q outputs as follows: 

R11/R12 < 


DE 
TV 

> 1 


ILETE DIODE 
40 PLACES 

. OUTPUT 
Q/Q 



'Corrections on these pages have been Incorporated in the revised data sheets that appear in this supplement. 
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IC SOCKETS AND INTERCONNECTION PANELS 



Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of 
volume commercial applications. They provide both the economy of a standard product line and performance features 
developed after many year's experience with custom designs. Foremost among these is our ability to selectively bond a 
wrought gold stripe at the contact point. No waste. Reduced cost. Reliable contacts. 

Wrought Gold Contact 

Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the 
contact. But gold is precious, so improved performance has to be costly - right? Wrong. Because now you can get the gold 
only where it is needed — at the point of contact. 

How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the 
contact by the same technology used to produce clad coins and thermostat metals. 

Texas Instruments, Attleboro, Massachusetts, is the world's largest producer of these multimetal systems. We also know our 
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of 
gold where it's needed. Premium performance at no premium in price. 

IC Sockets 

Texas Instruments family of IC sockets includes every type and size in common use today, and as wide a choice of contact 
materials as you'll find anywhere. Choose from open or closed entry wire-wrapped^ sockets, standard or low profile solder 
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins. 

IC Panels 

To match the industry's broadest line of IC sockets Tl offers one of the industry's widest selections of off-the-shelf pin and 
socket panel products. Logic panels. Logic cards. Accessories. Add Tl's custom design capability and wire wrapping for full 
service. 

Additional information including pricing and delivery quotations may be obtained from your nearest Tl Distributor, Tl 
Representative, or: 

Texas Instruments Incorporated 
Connector Product Marketing 
MS 11-1 

Attleboro, Massachusetts 02703 
Telephone: (617) 22-2800 

TELEX: ABORA927708 

* Registered trademark of Gardner-Denver 
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LOW PROFILE SOCKETS 

SOLDER TAIL 

C-93 SERIES GOLD CLAD CONTACTS 



• Universal mounting and packaging 

• Mylar anti-wicking wafer 

• Stand-off tabs on base for solder flush 

• Redundant contact points for low contact resis- 
tance, high reliability and repetitive insertion 

• Closed entry construction 



SOLDER STANDOFF 




IDENTIFICATION NOTCH 
FOR PIN NO. 1 



1 1 3 I 










1 a a* 



TOLERANCE 



NON-CUMULATIVE 



-A I— 




JWU 



MATERIAL: 

A. Body-glass filled nylon (GFN) 

B. Contact-copper nickel alloy 

C. Finish-see part number schedule 
NOTES: 

A. Sockets meet requirements of Texas Instruments 
test specification TS-0005 and test report 
TFS-0003 

B. Operating temperature -65°C to *150°C 

C. Contacts have redundant spring elements 

D. Accommodates standard. I C leads up to .024" 
square, rectangular, or .024" diameter 

E. Contact is designed and oriented in the plastic 
body to generate maximum possible contact 
pressure 

F. Socket is designed to achieve maximum density 
on boards 

G. Sockets may be mounted end to end on .100" 
centers continuous line or on .400" centers 
row to row 

H. Socket is designed to prevent IC leads from 
contacting P,C. board 

I. Closed entry feature provided to facilitate 
automatic IC insertion and protects the IC 
leads against damage 



r -350 MAX 
ISO MAX 




IC LEAD GUARD 



PART NO. SCHEDULE 





BLACK BODY 


Pins 




8 


C930802 


14 


C931402 


1G 


C931602 


18 


C931802 


22 


C932202 


24 


C932402 


28 


C932802 


40 


C9 34002 



CONTACT FINISH 

100 microinch min. 
gold stripe inlay 





8 Pin 


14 Pin 


1G Pin 


18 Pin 


20 Pin 


24 Pin 


28 Pin 


40 Pin 


Dimension X +.005 


.300 


.300 


.300 


.300 


.400 


.600 


.600 


.600 


Dimension V ±.010 


.400 


.700 


.800 


.900 


1.100 


1.200 


1.400 


2.000 


Dimension W (max) 


.400 


.400 


.400 


.400 


.500 


.700 


.700 


.700 
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STANDARD PROFILE SOCKET 



WIRE WRAP 

C-82 SERIES PLATED CONTACTS • C-92 SERIES GOLD CLAD CONTACTS 

SOLDER TAIL 

C-81 SERIES PLATED CONTACTS • C-91 SERIES GOLD CLAD CONTACTS 

• Designed for low cost, reliable, high density production packaging 

• Universal mounting and packaging capabilities 

• 8 to 40 pin lead configurations 

• Contacts accommodate .015" through .024" rectangular or round 
dual-in-line leads 

• Wire wrap posts held to true position of .015" providing a true 
position of .020" on boards for efficient automatic wire wrapping 



WIRE WRAP 



IDENTIFICATION 
FOR PIN NO. 1 




SOLDER TAIL 



IDENTIFICATION 
FOR PIN NO. 1 




MATERIAL: 

A. Body-glass filled 
nylon (GFN) 

B. Contact-phosphor 
bronze per QQ-B-750 
(C-81 ) copper nickel 
alloy (C-91) 

C. Finish-see part 
number schedule 



NOTES: 

A. Sockets meet requirements of Texas 
Instruments test specification TS-0003 
and test report TR-0001 

B. Contacts are replaceable 

C. Contacts have redundant spring elements 

D. Cover is removeable 

E. Contact is designed and oriented in the 
plastic body to generate maximum 
possible contact pressure 

F. Operating temperature -65°C to +150°C 



G. Sockets are designed to achieve maximum 
density on boards and may be mounted 
.400" row to row centers 

H. Closed entry cover is provided to facilitate 
automatic insertion and protect IC leads 
against damage 

I. Accommodates standard IC leads up to 
.024" square, rectangular or .024" dia. 

J. Contact retention — 7 lbs. min. 
K. Sockets are capable of being automati- 
cally or semiautomatically wire wrapped 





8 Pin 


14 Pin 


16 Pin 


18 Pin 


24 Pin 


28 Pin 


36 Pin 


40 Pin 


Dimension V ±.010 


.465 


.765 


.865 


.965 


1.280 


1.480 


1.845 


2.045 


Dimension W (max) 


.400 


.400 


.400 


.400 


.700 


.700 


.700 


.700 


Dimension X ±.005 


.300 


.300 


.300 


.300 


.600 


.600 


.600 


.600 


Dimension Y ±.010 


NA 


.400 


.400 


.400 


.500 


.500 


.800 


1.000 


Dimension Z ±.005 


.280 


.280 


.280 


.280 


.280 


.280 


.325 


.325 
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WIRE WRAP 



SOLDER TAIL 





OPEN ENTRY 


CLOSED ENTRY 


PART 

NUMBER 

SCHEDULE 


P 


if? 


IP 


ft 


Contact 
Finish 


Pins 


Black 
Body 


White 
Body 


Black 
Cover 


White 
Cover 


Series 
C-81 


8 
14 


C8108S4 
C811454 


C8 10855 
C81 1455 


C8 10804 
C811404 


C8 10805 
C811405 


200-400 

microinch 
min tin 
per 

MIL-T-10727 


16 
18 
24 
28 
36 
40 


C811654 
C8118S4 
C8 12454 
C812854 


C81 1655 
C81 1855 
C812455 
C812855 


C8 11604 
C811804 
C8 12404 
C812804 
C8 13604 
C814004 


C811605 
C8 11805 
C81 2405 
C8 12805 
C813605 
C8 14005 


Series 
C-91 


8 
14 


C9 10850 
C911450 


C910851 
C911451 


C9 10800 
CQ11400 


C910801 
C911401 


SO microinch 
min 

gold stripe 
inlay 


16 
18 
24 


C9 11650 
C911850 
C912450 


C911651 
C911851 
C912451 


C911600 
C9 11800 
C912400 


C91 1601 
C911801 
C912401 




28 


C9 12850 


C912851 


C9 12800 


C912801 




36 






C913600 


C913601 




40 






C9 14000 


C914001 





OPEN ENTRY 


CLOSED ENTRY 


PART 

NUMBER 

SCHEDULE 










Contact 
Finish 


Pins 


Black 
Body 


White 
Body 


Black 
Cover 


White 
Cover 


Series 


8 


UOetvODU 








C-82 


14 


C821450 


C821451 


C821400 


C821401 


30 microinch 


18 


C821660 


C8216S1 


C821600 


C821601 


min gold 
per 


18 


C821850 


C821851 


C821800 


C821801 


Mil .R^K9fld 

over 

60 microinch 
min nickel 
per 

QQ-N-290 


24 
28 
36 
40 


C822450 
C822850 


C822451 
C822851 


C8 22400 
C8 22800 

MicOOUU 

C824000 


C822401 
C822801 

C824001 


Series 


8 


CB20oo2 


C8208O1 


C820802 


C8208U3 


C-82 


14 


C821452 


C821453 


C821402 


C821403 


60 microinch 
min gold 
per 

MIL-G -45204 
ovor 

100 microinch 
min nickel 
per 

QQ-N-290 


16 
18 
24 
28 
36 
40 


C821652 
C821852 
C822452 
C8 22852 


C821653 
C821853 
C8224S3 
C822853 


C821602 
C821802 
C8 22402 
C822802 

C824002 


C821603 
C821803 
C822403 
C822803 

UMdOUJ 

C824003 


Series 
C-82 


8 
14 


C821454 


C821455 


C821404 


CoZOtSub 

C82140S 


200-400 

microinch 
min tin 
per 

MIL-T-10727 


16 
18 
24 
28 
36 
40 


C821654 

0004 OCA 

Co 22454 
C822854 


C821655 

CB2lOSD 

C822455 
C822855 


C821604 
C821804 
C822404 
C822804 
C8Z3o04 
C824004 


C821605 
C821805 
C822405 
C822805 
C823605 
C824005 


Series 
C-92 


8 
14 


C920850 
C921450 


C920851 
C921451 


C920800 
C921400 


C920801 
C921401 


100 microinch 
min 

gold stripe 
inlay 


16 
18 
24 


C921650 
C9218S0 
C922450 


C921651 
C921851 
C922451 


C921600 
C921800 
C922400 


C921601 
C921801 
C922401 




28 


C9 22850 


C922851 


C922800 


C922801 




36 






C923600 


C923601 




40 






C924000 


C924001 
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SOCKET PANELS 



STANDARD 

D4 SERIES 

180 position panel or multiples of 
30 position with 14 or 16 position 
socket pattern 

1/0—4 rows with 13 pins per row 
or 3 • 14 pin sockets 
Low cost standard hardware 
Available in 98 standard series 
Off-the-shelf availability 



SELECT-A-WRAP 

D1 SERIES 

• 180 position panel or multiples of 
30 position with 14 or 16 position 
socket pattern 

• I/O -2 rows with 23 pins per row 
or 3 • 14 pin sockets 

• Low cost standard handware — no 
tooling 

• Available in 98 standard series 

• Off-the-shelf availability 

• Uncommitted ground and power 
pin for custom design 



MULTIPURPOSE 

Z3 SER IES / SELECT-A-WRAP 

Assemble your own custom panel 
with off-the-shelf hardware and sockets 
or Texas Instruments will assemble to 
your prints 

Holes on continuous .100 centers 
within rows .300 centers between rows 
Accepts 8, 14, 16, 18. 24, 28, 36, 
and 40 pin dual-in-line sockets, 
discrete component platforms and 
interfacing plugs 

Any pin may be soldered to power 
and ground with solder preform 
and bridging tabs 



•16.175 (180 PATTERN) ■ 
15.800 



-13.100- 



10.400- 



-7.700- 



-5.000- 



. 2.300 
TYP, 







0_J L_ 

dLt 



400 TYP. 



.125 01 A. THRU- HOLE 
TYP. I 



9* 



"31 



♦ »►**«.**♦ 4- 

I II llll II I 



TT 



i ii ii ii ii ii i 

JULJULJL 



P/C BOARD MATERIAL 
1/8 thick Glass Epoxy, 2 oz. 
Copper Circuitry both sides. 
Tin Plated 



-.187 



.187 



6.500 
IGRPI. II. llll 
7.100 
IGRP IV) 



6.875 
(GRPI. II. llll 

7.475 
IGRP IV I 



_ 2.675 _J 
H30 PATTERN) | 



5.375 (60 PATTERN) ■ 

8.075 (90 PATTERN) • 



-I 



10.775 (120 PATTERN) - 



• 13.475 (150 PATTERN)- 



L- 401 



IC- 
SEATING 
PLANE 



-.125 



.025 



-.400 
.250 
.125 DIA. THRU 
HOLE FOR GND 
PLANE CONNECTION 
TYP. 6 PLACES (COMPONENT SIDE) 

-.125 DIA. THRU rfOLE FOR VCC PLANE 
CONNECTION TYP. 6 PLACES (WRAP SIDE) 



NOTE: Dimensions shown are nominal. Detail information and 
tolerances available on request (indicate series and group number). 



STANDARD SOCKETS 
C-81 or C-91 series, 14 pin 
or 16 pin, closed entry 
sockets as designated in 
the Part No. Schedule at 
right. See pages 7 and 8 
for complete socket 
information. 



C-81 SERIES SOCKETS 

Body Glass filled nylon 

Contact .... Phosphor bronze per QQ-B-750 

Finish 30 microinch min. gold per 

Ml'L-G-45204 over 

50 microinch min. nickel per 

QQ-N-290 



C-91 SERIES SOCKETS 

Body Glass filled nylon 

Contact .... Copper nickel alloy 

Finish 50 microinch min. 

gold stripe inlay 



S-395 



STANDARD PANEL PART NO. SCHEDULE -D4 Series 



Group No. 



Group I 



PIN 14 

PIN 7 .. 

a 

6 
© 



14 Pin 

. vcc 

. GRD 



■ft 



Group II 14 Pin 

PIN V VCC 

PIN G GRD 



SOCKETS 



"ft 



Group III 
PIN 16 



16 Pin 



VCC 



pin a 




it 




IS 


• 


u 


• 


13 


• 


IJ 


• 


11 


• 


111 


[•j 


» 



Group IV 16 Pin 

PIN V VCC 

PIN G GRD 

^ of® 
i • 



I/O Option 



FEED-THRU 

PINS 



FEED-THRU 
PINS 



"ft 



FEED-THRU 
PINS 



SOCKETS 



"ft 



30 

60 

90 

120 

150 
180 



C-S1 
Sockets 



D41121 | 
D411212 
D411213 
D41 1214 
D411215 
D411216 



D411411 
D411412 
D411413 
D411414 
D411415 
D411416 



D434211 
0434212 
D434213 
0434214 
D434215 
D434216 



0434*11 
D434412 
D434413 
D434414 
D434415 
D434416 



D42321 1 
D423212 
D423213 
D423214 
D423215 
D423216 



D423411 
D423412 
D423413 
D423414 
D423415 
D423416 



D44421 1 
0444212 
0444213 
D444214 
D444215 
D444216 



D444411 
D444412 
D444413 
D444414 
D444415 
D4444I6 



C-91 
Socket) 



D411231 
D4 11232 
D4 11233 
0411234 
0411235 
D411236 



D411431 
D411432 
D411433 
D411434 
D4 11435 
D41 1436 



D434231 
D434232 
D434233 
0434234 
D434235 
D434236 



D434431 
D434432 
D434433 
D434434 
D434435 
D434436 



0423231 
D423232 
D423233 
□ 4232 3-1 
D423235 
0423236 



D423431 
D423432 
D423433 
□423434 
D423435 
D423436 



D444231 
D444232 
D444233 
D444234 
D444235 
0444236 



D444431 
D444432 
D444433 
D444434 
D444435 
D444436 



SELECT-A-WRAP PANEL PART NO. SCHEDULE -D1 Series 



Group No. 



Group-J I 14 Pin 

VCC and GRD 
Uncommitted 



J 

ill 



-ft 



Group IV 16 Pin 

VCC and GRD 
Uncommitted 




I/O Option 



30 
60 
90 
120 
150 
180 



30 
60 
90 
120 
150 
180 



30 
60 
90 
120 
150 
180 



30 
60 
90 
120 
150 
180 



C-81 
Sockets 



0114211 
D114212 
D114213 
0114214 
Dl 14215 
D114216 



D1 14311 
D114312 
D114313 
Dl 14314 
Dl 14315 
D114316 



D124211 
D124212 
D124213 
D124214 
D124215 
D124216 



Dl 24311 
D 124312 
D 124313 
D124314 
D124315 
D 124316 



C-91 
Sockets 



Dl 14231 
0114232 
Dl 14233 
D1 14234 
01 14235 
□114236 



D114331 
0114332 
Dl 14333 
Dl 14334 
0114335 
Dl 14336 



D 124231 
D 124232 
D 124233 
D 124234 
D 124235 
D124236 



D 124331 
D 124332 
D 124333 
D 124334 
D 124 335 
D 124336 



MULTIPURPOSE PANEL PART NO. SCHEDULE -Z3 Series 









I/O Option 


Rows 


Part No. 














9 


Z301100 








no ptns 












2 x 23 




18 


Z302100 








I/O hole 












pattern 




27 


Z303100 














36 


Z304100 












45 


Z3051OO 










54 


Z306100 








2 


x 23 




9 


Z301200 








feed-thru 


18 


Z302200 








pins 


















27 


Z303200 












36 


Z304200 












45 


Z305200 




• 

• 


• • 








54 


Z3062O0 



S-396 



STANDARD 

D7 SERIES 



PIN PANELS 

S ELECT -A-WRAP 



D2 SERIES 



UNIVERSAL 

D3 SERIES 



• Low profile — high density 

• Immediate delivery 

• Modular construction— 1-6 modules 
per panel— 30 patterns per module 
14 or 16 pin patterns 

• 4 lb minimum strip force 

• 10 lb minimum pin push-out force 

• Optional I/O interface 



• Low cost — no tooling — standard 
hardware — off-the-shelf avail- 
ability 

• Uncommitted ground and power 
pin for custom design 

• Optional feed-thru pins or pin-in- 
board terminal for I/O interface 

• 4 lb minimum strip force 

• 10 lb minimum push-out force 



• Prototype/production 

• Meets automatic wire wrapping 
tolerances 

• Modular construction — up to 6 
modules — 9 rows per module 

• Accepts 8, 14, 16, 18, 24, 28, 36, 
and 40 pin dual-in-line packages, 
discrete component platforms and 
interfacing plugs 



P/C BOARD MATERIAL 
1/8 thick Glass Epoxy, 2 oz. 
Copper Circuitry both sides. 
Tin Plated 




400 

250 

125 DIA. THRU 

HOLE FOR GNO 360 REF 

PLANE CONNECTION 2 LEVEL 

TYP. 6 PLACES (COMPONENT SIDE) WRAP 

125 DIA. THRU HOLE FOR VCC PLANE 
CONNECTION TYP. 6 PLACES (WRAP SIDE) 



NOTE: Dimensions shown are nominal. Detail information and tolerances available 
on request (indicate series and group number). 



STANDARD PINS 

2 and 3 level wrap pins as 
designated in the Part No. 
Schedule shown at right. 



NOTE: 

3 level wrap 

standard 

off-the-shelf 

availability. 



1 



PIN SPECIFICATIONS 

Terminal: Brass 

Contact: Beryllium copper 

4 leaf construction 
Plating: 30 microinch gold (min) 

over 

50 microinch nickel (min) 
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STANDARD PANEL PART NO. SCHEDULE -D7 Series 



Group No. 



Group I 



PIN 14 .. 

PIN 7 .... 



14 Pin 



vcc 

GRD 



fife 



I/O Option 



Group 


ii 




14 Pin 


PIN V 




VCC 


PIN G 




GRD 






V 













II 


1 


» 








n 


J 










ii 


3 


• 








n 


4 


• 








IS 


S 


• 








1 


1 


• 








1 


1 







Group 1 1 



16 Pin 



PIN 16 .... VCC 
PIN 8 GRD 





1* 1 


^1 




is I 







" J. 


G 




11 < 







11 s 


O 




11 1 


o 




» 7 


• 




* ' 


a- 



Group IV 16 Pin 



PIN V 




VCC 


PIN G 




GRD 






V 


G 










11 


1 


• 








it 


1 


• 








u 


3 


• 








13 


* 


• 








11 


1 


• 








11 


f 


» 








1 


I 


• 






1 


1 


1 







( EED-THRU 
PINS 



PINS 
■ ■ 



30 
GO 
90 

120 

ir;o 
180 



2 Level 
Wrap 



071 1 521 
D711522 
D711523 
D711524 
D711525 
D7 11526 



FEED-THRU 
PtNS 




FEED-THRU 
PINS 



PINS 



30 
l\0 
90 
120 

ISO 
180 



30 
GO 
90 
120 
150 
180 



30 

GO 
90 
120 
150 
180 



30 
60 
90 
120 
150 
180 



30 
60 
90 
120 
150 

180 



0711421 
D711422 
D71 1423 
D711424 
D711425 
D711426 



D734521 
D734522 
D734523 
D734524 
0734525 
D734526 



0734421 
0734422 
D734423 
0734424 
D734425 
D734426 



3 Level 
Wrap 



D71151 1 
D711512 
D711513 
D711514 
0711515 
0711516 



D711411 
D711412 
D711413 
D711414 
D71 1415 
D711416 



D73451 1 
0734512 
0734513 
D734514 
0734515 
D734516 



D723521 
D723522 
D723523 
D723524 
0723525 
D723526 



D723421 
D723422 
D723423 
0723424 
0723425 
0723426 



D744521 
D744522 
D744523 
D744524 
D744525 
D744526 



D 7444 21 
D744422 
D744423 
0744424 
D744425 
D744426 



D734411 
D734412 
D734413 
D734414 
D734415 
D734416 



D723511 
D723512 
D723S13 
D723514 
D723515 
D723516 



D72341 1 
D723412 
0723413 
D723414 
D723415 
D723416 



D74451I 
D744512 
D744513 
D744514 
D 7445 15 
D744516 



D74441 1 
0744412 
D744413 
0744414 
D744415 
D744416 



SELECT-A-WRAP PANEL PART NO. SCHEDULE -D2 Series 




UNIVERSAL PANEL PART NO. SCHEDULE-D3 Series 



PATTERN 
LAYOUT 

Double sided 
board with 
power and. 
ground planes 
connected 
to additional 
wire wrap 
terminations 
outside of 
contact row. 



I/O Option 



no pins 
2 x 23 
I/O hole 
pattern 



n 



2 x 23 
feed-thr u 
pins 



Rows 



2 Level 
Wrap 



D381501 
D382501 
D383501 
D384501 
D385501 
D386501 



D381401 
D382401 
D383401 
D384401 
D3S5401 
□386401 



3 Level 
Wrap 



D381500 
D382500 
D383500 
D384500 
D385500 
D386500 



0381400 
0382400 
D383400 
D384400 
D385400 
0386400 



S-398 



SOCKET CARDS 



STANDARD 

D02 SERIES 



MULTIPURPOSE 

DO SERIES/SELECT-A-WRAP 



Low Cost 

14 - 16 pin socket pattern - 
60 position 

Standard ground and power pin 

commitment 

8 standard designs 

(Mates with dual 60 position edge 

connector 



Assemble your own custom logic cards 
with off-the-shelf hardware and sockets 
or Texas Instruments will assemble to 
your prints 

Accepts 8, 14, 16, 18, 24, 28, 36, and 
40 pin dual-in-line packages, discrete 
component platforms and I/O plugs 
60 position 



P/C BOARD MATERIAL 

1/16 end 1/8 thick Gloss Epoxy, 2 oz. Copper Circuitry both sides. Tin Plated 





\—POUW NATION 

"OTCH OAIM3 



NOTE: Dimensions shown are nominal. Detail information and tolerances 
available on request (indicate series and group number). 



1~ 
.385 
J 




ADAPTER 

Part no. ZB01300 



EJECTOR KEYS 
Material: Nylon 
Part no. ZS01200 (1/8") 
Z501201 (1/16") 



DO Series 

MULTIPURPOSE 
CARD PART NO. 
SCHEDULE 



I/O 




Board 
Thk. 


Part No. 


1/16" 


Z012S10 


1/8" 


Z011S10 



DO 2 Sorios 

STANDARD CARD PART NO. SCHEDULE 



Group No. 


Board 
Thk. 


C-81 
Socket* 


C-91 
Sockets 


Group 1 


14 Pin 








PIN 14 .... 
PIN 7 


VCC 
GRD 


1/16" 


D022110 


D022130 




f 


M 1 














II 1 
It 1 
















n « 
a • 
• • 


® 




1/8" 


D021110 


0021130 






I 1 










Group II 


14 Pin 








PIN V 

PING 


VCC 
GRD 


1/16" 


D022310 


D022330 




§ 


* • 


f 














M 1 

a i 
it i 
















n i 
a • 
• • 






1/8" 


D021310 


D021330 






i i 


■2. 










Group III 


16 Pin 








PIN 16.... 
PIN 8 


VCC 
GRD 


1/16" 


D022210 


D022230 




$ 


a . 
















» i 
» I 
u < 


• 
• 
• 














a • 
» • 
a i 


• 




1/8" 


D021210 


D021230 






• • 


i 










Group IV 


16 Pin 








PIN V 

PING 


VCC 
GRD 


1/16" 


D022410 


D022430 




| 


» • 
a i 


• 














a I 
a I 
•1 • 
n I 
n • 


• 
• 
• 
• 
• 




1/8" 


D021410 


D021430 






a i 
• • 


• 











S-399 



PIN CARDS 



STANDARD 

DOT SERIES 



UNIVERSAL 

DOI SERIES 



Low profile — high density 
14 - 16 pin pattern — 60 position 
2 sided P/C board with ground and 
voltage connected to each pattern 
4 lb minimum strip force 
10 lb minimum pin push-out force 
Available on 1/16" or 1/8" 
P/C board 

High retention 4 -leaf beryllium copper spring contacts 



Universal pattern accepts wide choice 
of dual-in-line packages 
20 rows of 50 contacts per row on 
.100X .300 grid 

Meets all requirements for automatic 
wire wrapping 
Available on 1/16" or 1/8" 
P/C board 



P/C BOARD MATERIAL 

1/16 and. 1/8 thick Glass Epoxy, 2 oz. Copper Circuitry 
both sides. Tin Plated 




NOTE: Dimensions shown are nominal. Detail 
information and tolerances available on request 
(indicate series and group number). 



360 R£> 
2L£VU 
WHAP 



UNIVERSAL 
PATTERN 
LAYOUT 

Double sided 
board with £ 
power and „ j: 
ground planes u g 
connected to 
additional 
wire wrap 
terminations 
outside of 
contact row. 



X o 




I/O CONFIGURATION 



DOI Series 

UNIVERSAL CARD 
PART NO. SCHEDULE 



Board 
Thk. 


2 Laval 
Wrap 


3 Level 
Wrap 


1/16" 


DOI 2520 


D012510 


1/8" 


D011520 


D01151O 



DOI Series 

STANDARD CARD PART NO. SCHEDULE 



Group No. 



Group 1 14 Pin 

PIN 14.... VCC 
PIN 7 GRD 



: : = 



Group II 14 Pin 

PIN V VCC 

PIN G GRD 



Group III 16 Pin 

PIN 16.... VCC 
PIN 8 GRD 



Group IV 16 Pin 

PIN V VCC 

PIN G GRD 



Board 
Thk. 



1/16' 



1/8' 



1/16' 



1/8" 



1/16' 



1/8" 



1/16' 



1/8' 



2 Level 
Wrap 



D012120 



D01 1120 



D01 2320 



D01 1320 



DO 12220 



D011 220 



D01 2420 



D01 1420 



S-4Q0 



